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IMPROVED PUMPING ENGINE FOR WATER WORKS,

We illustrate herewith one of the smaller sizes of an im-
proved duplex pumping engine for water works, manufac-
tured by Messrs. Dean Brothers, of Indianapolis, Ind, The
steam cylinders are 16 inches in diameter, water cylinders 10
inches in diameter, and the stroke 16 is inches. The machine
is capable, we are informed, of delivering 1,000,000 gallons
in 24 hours; or when connections are made with hose to dif-
ferent hydrants, it will throw four 1} inches streams to a
hight of 180 feet, which is sufficient for towns with from
5,000 to 8,000 inhabitants. The manufacturers construct
much larger engines of the same description, capable of de
livering 6 000,000 gallons in 24 hours, or throwing twelve
fire streams from the mains, all working equally well in con.
nection with the reservoir, the stand pipe, or the direct pres-
sure system of supply. Steam is used expansively, and the
larger engines are provided with adjustable cut.offs. The
crank shafts are connected together by a coupling, and the
cranks are set at right angles to each other, so that they may
run very slow without stopping, or may maintain a high
speed without injury. Ail bearings have lsrge areas, and
have means of adjustment in case of wear;the water cylin-
ders are lined with copper; the valve seats are made of gun
metal with noiseless rubber valves, and the larger sizes of
pumps have hand holes for examining or removing the valves.
The piston rods are of steel, and the water piston rods are
covered with brass. The crank shafts are made of hammered
iron, the crank pins of steel, and the cranks of cold blast
charcoal iron. Every part is made of the best material, care-
fully fitted. All the pipes are carried under the floor, as
shown. The steam supply pipe is carried into the bottom
side of the steam chest, and the exhaust pipe leads down be-
tween the pumps. The suction pipe, which is brought up
between the water cylinders, has a vacuum chamber attached,
which is represented between the wheels.
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All the pipes belng out of sight gives the engine room a
very neat appearance and insures a dry floor. In front of
the steam cylinders are three throttle valve stands; the cen-
ter one I8 for running the pumps duplex, the others are for
running them separately.

An Important feature of this duplex pump is that it may
be converted into two single pumps by uncoupling the crank
shaft, which can bedone very quickly, By closing the valves
on one pump, the other may be run alone, This is & point of
considerable advantage, especially where direct pressare is
used, as the supply would be interrupted if the engine were
stopped for a few minutes, and a fire might occur at the
very time the engine is at rest,

We learn that this machinery has been in constant opera-
tion at Union City, Ind., night and day, for over two years,
without stopping, and has never cost a dollar for repairs.
The supply is there kept up by pumping directly into the
mains, and in case of fire the hose is attached to the hy-
drants.

The following cities are also using the duplex pumping en-
gines, which furnish the entire supply of water for fire and do-
mestic purposes : Peoria, Il ; Alton,Ill. ; Charleston, Il ; Bra-
zil, Ind.; Attica, Ind, It is claimed that the engines in Peoria
are showing a saving of 85 per cent in fuel over the machines
previously used. And in all the other cities the machines
are working with great economy, no fire engines being em-
ployed, the hose being attached directly to the hydrants.
The manufacturers (whose address isat junction of Delaware
street and Madison avenue, Indianapolis, Ind.), also make an
excellent variety of steam pumps for general purposes.
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Are Nitrites In Water Caused by Bacteria?
It has generally been supposed that, wherever nitrites
were found in spring or well water, they were formed by

the oxidation of the ammonis. Mensel has recently proved
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that, in many cases at least, the nitrates were converted into
nitrites through the action of bacterin, The following facts
sustain this theoxy : Well water containing no ammonis, and,
when fresh, no nitrites, but some bacteris, after standing &
fortnight gave the reaction for nitrites, In this case, the ni-
trates were the only nitrogenous compounds in the water
when it was fresh. Salicylle, carbolic, and benzoic acids,
alum and table salt, in short all antiseptics and antizymotics,
hinder or retard the formation of nitrites. Water containing
nitrates, did pot, in the presence of bacteris, produce nit-
rites ; they appeared in from 2 to 14 days after adding some
carbohydrate, as sugar, gum, or starch. A few other car-
bonaceous compounds convert nitrates into nitrites, but slow-
ly and weakly. Antiseptics stop this decomposition.

Freshly distilled water, bolled with sugar and saltpeter,
and sealed up while boiling, contained no nitrites after
standing for weeks, because no putrefaction can take place
without bacteria, Patrefyingalbuminoussubstances, brought
into contact with nitrates, yield nitrites,

‘We do not get a correct view of the decomposition going
on in wells rich in saltpeter until we Jook upon the nitrous
acid as the direct product of decomposition. The decompo-
sition of cellulose by means of bacteris, in the presence of
nitrates, proves that saltpeter is not only direct food for the
plant, but, owing to the oxygen in it, performs an important
function in the soil. The decomposition process above de-
scribed is s very extensive one, and elucidates the decay of
plants, as well as many other operations in factcries. The
alkaline nitrates by themselves are not so easily reduced-
and if, nevertheless, the microzos employ their combined
oxygen for oxidation, there is an important difficulty in
regard to the power of bacteris, because on the one hand
they produce oxidation, on the other they deoxidize.

This fact may lead to s new method of combating diseases

which are related to bacterian organisms,

DEAN BROTHERS' PUMPING ENGINE FOR WATER WORKS
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= | the average man would be a Michael Angelo! The basis for
1% | such an estimate of the powers of the coming man is found,
= | strange to £ay, in certain idiots.
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WHAT THE COMING MAN MAY BE,

Clever writers have frequently amused themselves and
their readors by forecasting the future, and prognosticating
the condition of humanity centuries hence. They have ma.
terialized, s0 to speak, the dreams of to-day, and pletured
human life as it might be were those dreams fulfilled. In all
these Utopias, however, the people, though better morally,
more happy soclally, more fortunate politically, and more
powerful through easlly predicted increase of knowledge,
are yot substantinlly the same ns the people of the present,
It is assumed, apparently, that the future progress of man
is to bo mensured by changes In his condition, not by changes
in himself: that, supposing progross to go on in the future
as in the past, the men of 5876 will differ from us in thelr
personal development.

A writer of sufficlent knowledge and liveliness of imagio
ation might plan & more marvelous and, it is hardly too
much to say, more probable Utopia from the standpoint of
psychical rather than material development, pleturing s time
when the average man will be intellectually as superior to us
as we are superior to the less developed man of five thousand
years ago. That there has been a similar increase of human
brain power during tho past few thousand years is as certain
as that thera was a steady increase of brain bulk throughout
theanimal kingdom during the geological ages just preceding ;
and there is no physiologieal or other reason for belioving
that man may not go on perpetually increasing in mental
power.

Measure the iotellectusl gulf between the Australian sav.
age, barely able to count his fingers and having no numerals
sbove two, and a Newton or a La Place, or even the average
man of to-day: then suppose the whole race advanced an
Imagine n race of men so intellectual that

Idiocy is commonly marked by the non-development of
the physical powers, but sometimes by the non-develop
ment of all bat one, in which cases a single faculty appears
to receive the whole of the force evolved, and to develop
enormously at the expense of all the rest. Thus we may ac-
count for the marvelous power in one direction shown by
idiotic prodigies like Blind Tom, whose psychical power is
wholly musical. The idiot painter known as Cat Raphuael
illustrates the same perversion of force in another direction.
He drew and painted cats and kittens of every sort, shape,
aod shade, in every possible position and condition, and
painted them wonderfully well, yet could do nothing else.
[n like manner we have calculating idiots, able to make the
most elaborate calculations almost instantly but utterly un-
able to explain the mental operations involved. Other idiots,

1% | without reference to clock or watch, and without conception

of the object or meaning of divisions of time, are able to tell
the hour and minute at any time, night or day. Still others
show an extraordinary development of verbal mnemory, unac-
companied by other mental power. Though unable to read
or to understand the meaning of many words, they will re-
peat by sound hundreds of verses, lists of words, everything,
in short, that they may hear. Then there are historical pro.
digies, who, though ignorant of history in any just sense, can
give the date of every great battle or other event, repeating
them as isolated facts, devoid of interest and meaving Sim-
ilarly there are mechanical idiots, or rather mechanical gen.
inses who are idiots in all other directions. A few years ago

1% | there was exhibited in Eogland a beautiful model of  ship,

pronounced by competent judges to be a perfect specimen

135 | of paval srchitecture, every detail being proportioned and
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finished with the nicest exactness. It was made by the im.
becile son of a gardener in an interior county. Up to that
time, it is claimed, he had never seen the sea or a ship, his
pattern Leing s printed ship on an old pocket handkerchief.
When his work was nearly finished, he visited a dockyard,
and mede a few changes ia his work. Four years were spent
on this, his sscond attempt at shipbuilding, his first having
failed throngh Ignorance of the fact that wood could be bent
after imwersion in hot water, a trick which he is said to have
discovered by himself. He was taught to copy drawings,
which he did with surprising exactness; yet after all, at the
age of twenty-four he was described as a small headed, large
pupilled idiot, Bo we might go over the whole list of human
faculties, finding illustrations of enormous developments of
each combined with the total lack or non-development of all
other mental powers. The entire force of such individuals
seems, as we said, 1o be turned into a single channel,
Imagine an organism capable of sending an equal amount
of force to ench and all the faculties: & type of humanity in
which the average man should have the memory of some
idiots, the swift and certaln calculation of others, the lin.
guistic, musical, constructive, and artistic faculties of
others. Such a type of man is by no means impossible, by no
means improbable, There have been prodigies in memory,
in calculation, in music, in inventive power, who were up to
the average in all other directions. However excessive the
development of thelr faculties In one direction, it did not
greatly impoverish them in the rest. And as, during the
milleniums past, the human race has been wlowly lifted from
the low intellectunl level of prehistoric savages, so we may
reasonably infer that the race will go on increasing in men.
tal power, until those prophetic hints of what man may be
are all nchioved and overpassed,

A MAN'S WORK,
How best to utilize human labor, and at the same time to
produce the least fatigue, Is one of thoss interesting prob.
lems in industrial mechanies which every inventor of ma.

— ——
consider, and to which every employer of men for the ke
of their brute muscular streogth is obliged to give some 5
tention. It is & common error to belleve that, In order ts pro.
duce a given amount of work,s man always expends & give,
amount of power, and to recognize this Is the first
toward a correct estimation of & Jan’s muscular “Plbﬂl\,,
Appropriate rests are absolute necessitios to the human m,.
chine, and it is by intermittent, not continuous, effort thay ita
best work is produced. One man Isboring ten hours and
taking intervals of repose will produce more fores and ge.
complish more work with less fatigue than another g
boring eight hours with shorter or less frequent rests, the
notual time spent in working in both cases belng equal. By
on the other hand,during the periods of absoluts work regu.
Inrity is & necessity, a fact clearly shown by the govarp.
ment of soldiers on long marches, where the drum to whick
the feet keep time is a wonderful agent for repressing fatigus,
slmply because it ensures regularity of motion. 8o alsg g
rowing in & long race experience has proved the advantage
of a clockwork regularity of stroke with a brief bmlbll‘
spell between each pull. In fact it appears that men wil]
naturally fall into this cadence, as witness the blows deliy.
ered by Inborers with sledge hammers upon rock drills, and
the peculiar timed “‘hup” which each will aspirate as his
implement falls, or the tendency which sailors have to break
into ncadenced singsong when pulling a standing haul on &
rope. A more curious instance in this same regard is found
in the power of dancing; nothing but the repeated rests and
the regular movements will explain the ability of women, to
whom ordinarilya walk of amileinlength is & severe task,
to dance during a period of five or six hours, and this at o
time when Nature is most exhausted, owing to deprivation
of sleep.

The best application a man can meke of his power is
through his legs, for the muscles of those members are not
only absolutely but relatively stronger than those of the
arms. In other words, after work, the fatigue produced in
both sets of muscles being equal, the leg muscles will have
performed more useful labor than those of the arms., And
further, the nearer we imitate & natural movement the better
do we apply the power, therefore a walking motion of the
legs, at & velocity equal to that of an ordinary guit, and sp-
plied to levers, is probably the most effieacious application of
human force for steady work.

As to the absolute power of & man, expressed in pounds to
be lifted or in similar terms, exact data are obviously impos-
sible, even foran average individual. An interesting series
of experiments were conducted on this subject some time ago
in France, and these, we believe, give & falr approximstion.
The heaviest load & man of strength can carry for s short dis-
tance is placed at 310 pounds. All s man can carry habitao-
ally—as a soldier his knapsack—walking on level ground is
132 pounds, and this is an extreme load, we should judge.
Or he can carry an aggregste of 1,518 pounds over 3,200 feet
as a day’s work,under like circumstances. If he ascend lad-
ders or stairs—as do hod carriers—thea he can carry but 121
pounds continuously, and his dsy’s work caonot exceed 1,283
pounds raised 3,200 feet high. With regard to the effort and
the velocity which a man can produce by pulling or pushiog
with his arms, it has been found that,under the most favora-
ble circumstances and for continuous work,an effect exceeding
from 26 4 to 33 pounds raised from 1'8to 2 1 feet per second
cannot be gained, and this is equal to about § horse power,

-
THE OIL RESOURCES OF AFRICA.

It is hardly possible to study the progress which has been
made during late years, inthe art of utilization of previously
wasted substances, without being impressed with the anoms-
lous course which the world has followed, relative to the
vast natural products of Africa. To the economist the ques-
tion may well suggest itself whether an energy and skill akin
to that which scientific men have expended in
sundry of these utilizing processes, if devoted to devis-
ing means for developing the resources of the great and al-
most unknown continent, would not have ylelded results far
more valuable to mankind in the increass of raw material
placed at its disposal. A striking instance is found by com-
paring the Inbor devoted to the extraction of fatty matters
and grease of all kinds—Ilabor (Including the long voyagesof
the whaler, the sinking of wells in the ofl.bearing earth, and
the manifold operations known to chemistry) dependent on
countless varying circumstances—with the fact that for
miles along the West Coast of Africa, extending between Cape
Blanco and St. Paul de Loando, there are vast forests of
palms, the oleaginous fruit of which has for centuries rotted
unused upon the ground. The palm forests back of the
coast line between Cape Palmas and Elmina are said to be
practically inexhaustible ; end so also,in the neighborhood of
total export of the palm oil tc England exceeds, it is said, L
50,000 tuns, or & value of $10,000,000 per annum; bat it =
will readily be seen that this represents an exceedingly small
commerce compared to what might be the case were the
enormous resources fully or even moderately utilized. The
Fernando Po oll crop, as an example,seldom equals 400 tuns
por monum, although 4,000 might easily be produced.

The difficulties in the way of the development above in-
dicatod are the unhealthiness of the country, and the mo-
nopolles controlled by slave dealers. One of the latter
the eutlre right to a large and valuable region by payk
lK": of Dahomey $10,000n year. The iniquity.
¥ Is incroased says a recent writer,by the
traders 1o give palm oil to this trader at .':'u.m
king himself, without reference to market prices. The
alty of non-compliance with the king's command is dec

chines based on man power as & molor is called upon to

tion. Trade is carried on by the most primitive means.
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Bonny, which is now the greatest palm oll market on the

‘Waest Coast,the manila,.a bronge coln from Birmingham, Eng-
» Dot unlike a bracelet in shape and #ize, 18 the current
medinm for money; in Old Calabar, the currency is copper
wire and brass rods,about three feet in length and bent dou-
blo; on the Guines const, gold dust in used, and one tribe
nsos strips of iron tied up in bundles of elght or ton pleces,
The fruit from which the oil is obtained grows in the form
of n large cone, about the size of & man's hat, It Iy covered
with loog spines which protect the nuts, the latter being
about the size of & Iarge olive and of a desp golden color. The
palm treo forests,in the midst of which most of the factories
oxist,are sald to be very picturesque. The trees, which tower
to an enormous hight, are as thick as it is possible for them
to be, forming in some places large and lmpassable clumps,
and in others opening in wide and tortuous vistas. The
trunks are often covered at the lowor part with tufts of
lovely fern, the emerald green of whoso long fronds, as they
droop gracefully to the earth, forms a beautiful contrast to the
somber brown of the trunks which they ornament. In the
open 5pots in the forests, the factories, mere collections of
huts, are built. In Dahomey, the nuts, when gathered, are
thrown into & trough formed by marking off a small area
about six feet square beating down the earth to form a floor
and enclosing it in & wall aboat 18 inches high, Into this
receptacle the husks are thrown, to be trodden under foot
by women until the husks and the oll which exudes to-
gother form a kind of putty. The mass Is then thrown into
vessels of hot water, when the oll rises to the top and is
skimmed off. In Fernando Po, it is the practice to let the
nuts rest in heaps until almost putrefied; hammering with
stones follows, and then simmering of the pulp in a kettle,
after which the women squeeze out the oil with their hands,
The men do not engage in the manufacture, thelr labor end-
ing with the climbing of the trees and shaking down of the
fruit, It will be observed that the outside of the nut only
enters into the process. The kernel separatoly ylelds a so-
called black oil, and forms the staple of u trade with Eng-
land, where the hard portion is subjected to the action of
powerful crushing machines.

0il from the palm nut, is, however, by no means the only
fatty product to be obtained from rank African vegetation.
No one has ever estimated the vast resources of this descrip-
tion, which abound in the countries bordering on the river
Niger; and it is only in the shape of experimental and com-
paratively small exports that we get a glimpse of them.
From Senegambia and Guinea come Touloncumwa sil,used by
the uatives for anointing their bodies, and for burning in
lamps, and Galam oil, a natural vegetable butter very much
used in Africa for preparing food. The castor oil 'plant
grows wild with great luxuriance in Senegambia; and
throughout Wess Africa there is an immense yield of pea or
ground nuts, which already has given rise to a large com-
merce. In the northern part of the continent and especislly
Algerin, there are enough olive trees to supply, if fully de-
veloped, the demand of all Euarope. The province of Kabyle
is one enormous olive tree forest. The cocoanut palm grows
in immense forests in Zanzibar, where its fruit is exported
to France and Eogland, for making stearine for candles.
The trickilia capitata on the Zambesi produces small black
seeds which contain a large quantity of solid fat. The
“forna” nut of Central Africa yields an excellent oil for
culinary purposes, and is cultivated by the patives. A tree
discovered by Dr. Kirk on Lake Nyassa also gives a rich
oil, which even the natives have not utilized.

There is no doubt but that, in the gradusl progression of
commercial colonies for the development of the resources we
bave indicated, the most rapid means for opening up the
interior of Africa,will be found. Such expeditions as those of
Stanley and of other isolated explorers,though they may add
to our knowledge of other resources, do nothing toward
their utilization, but rather only show us how great is the
task which civilization sooner or latter must accomplish, in
overcoming the natural obstacles of a neglected continent.

ANOTHER NEGLECTED INDUSTRY---MUsHROOM RAISING.

We have never been able to understand why mushrooms
are such an expensive delicacy in this country. Every va-
riety of the toothsome fungus—seven the Italian mushroom,
the most delicious of all—grows wild in our pastures or can
be raised In our climate with very little care, And yet,
those who most use mushrooms, the hotel and restaurant
proprietors, buy the French canned goods, save for a short
time in the aatumn when a small supply of fresh mushrooms
are obtainable, French mushrooms cost all the way from 50
cents o §1 for a little can, at retail; and to buy a small
basket of fresh mushrooms, even in our large markets, is
sather 1o overtax the average pocket, Stlll we have picked
thom by the pailful in Connecticut cow and horse pastures;
but the natives looked askance at our eating them; and as
to cultivating the ** toadstools,” the ldea to their mind was
preposterous,

Now, with all due deference to our excellent farmers who
think as above, we venture to affirm that, if & fow of them
would set about this cultivation on a large scale, and offer
the products in the cities, they would find a ready sale, and
realize quite a Iarge profit. Occaslonally a florist makes a
mushroom bed in his greenhouse, and lovers of the delicacy
sometimes cultivate it in a small way in thelr conservatories
nod collars: but with the exception of the effort made by
the lats Professor Blot, that prince of French cooks, who
came to this country as a missionary to reform us from dys.
pepsin-breeding pie and fried meat, wo know of no attempt
belng made here st thelr cultivation on a commercial seale.
The professor built wooden structures under grownd, and
they decayed ; then he grow tired of his projeet and let it
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dio through neglect, hafore any of its results, good or bad,
could be seen, Near Parls, Blot had seen immenss cases,
from 20 to 00 feet In depth, filled with mushroom beds, the
length of all of which beds together in one year aggrogated
over 21 miles; sod he know well that often a single building
stono quarry, in the excavations of which the beds were lo.
eated, sont 8,000 pounds of mushrooms dsily into the French
metropolls. No wonder, then, seeing the utterabsence of the
fuogus from our markets, that he perceived an opening for a
luerative business in its cultivation.

The reader who msy wish to try mushroom culture in a
small way—which ho had best do as a beginning—will find
his cellar, If he dwells in the city, or any convenient out-
house, if in the country, a suitable place for a few beds.
The material required is horse manure, which must be
sweated by gentle and careful fermentation for a week or a
fortnight, until most of the rank straw and grass is decom-
posed, Turn over the mass every two days, and by the end
of about & fortnight it will be partislly fermented, no longer
offensive to smell, and in fact aweet enough to be placed in
the cellarof a dwelling, An average depth of a foot or eigh-
teen inches mukes n good bed, which should be about a yard
wide, with its contents well packed.. The shape is imma-
torial, It 1y useless for the cultivator to prepare his own
spawn, as it ean be purchased very cheaply from nursery-
men, at from 15 cents to 25 cents a pound. The quality, how-
over, is important. (Good spawn can be told by the minute
white threads which permeats it in all directions, and these
should not be too far developed, A reliable dealer will have
the right kind. The spawn is first broken into bits about 1§
inches or o In cubic contents, care being taken that each
piece has the white threads running throngh it. These frag-
ments are planted in the manure at a depth of 3 inches, and
placed about 4 Inches apart. Then the bed is firmly ram-
med down with a spade or mallet, and about ten inches of
good lonm packed hard and smooth on top, the surface lastly
being covered with hay or straw. Care should be taken
that the cellar or outhouse selected is sufficiently sheltered, so
that & constant temperature of from 55° to 60° Fah. is main-
tained in it. The mushrooms will appear in about six weeks,
and the beds will bear for from one to three months, accord-
ing to the quality of spawn, strength of manure,etc. Water
only about once a fortnight and then sparingly; the tempera.
ture of the water should not be below 60° Fah.

In plucking the mushrooms pull out the stalk, as, if left,
it is liable to decompose and injure succeeding crops. In-
stead of beds as described,the manure can be packed in boxes
or tubs to within 2 or 8 inches of the surface,and loam added
above. The difficulty with box culture is, however, that the
heat does not remain constant, though this may be compen-
sated for by plunging the boxes up to the rims in decompos-
ing manure during the preliminary stages of the growth
within. Mushrooms have been grown well on & warm shelf
in a kitchen, and excellent crops have been obtained from
beds made on shelves in a stable where the heat of the
animals supplied the needed warmth. In summer it is only
necessary to make & bed in the coolest and shadiest portion
of the garden; this should be covered,to keep it moist and to
protect it from the ravages of rats, mice, and snails, all of
which will greedily eat the young fungus,

There are some valuable treatises on mushroom culture
extant, from which those who contemplate extended cultiva-
tion can obtain full instructions. The cultivation, however,
is so simple that very little skill is required to conduct it.

Some years ago, the Royal Horticultural Society, in Eng-
land, made strenuons efforts to popularize the mushroom, and
offered prizes for collections of fungi, and gave numbers of
excursions and dinners in which the mushroom was substita.
ted for meat, Bat little success attended these efforts, main.
ly on sccount of the difficulty found in distinguishing the
genuine and safe mushroom from the dangerous and poison-
ous fungi, xnd also on account of a popular prejudice which
looks upon any fungus as a mere sign of noisome decay. Of
course when raised from reliable spawn, danger from eating
the mushrooms is not to be apprehended; but it is unsafe

to collect from pastures fungi for edible purposes unless one
is familiar with the subject,
CAN WE PROTECT OUR BANK VAULTS!

Seven armed men recently entered the house of the cash.
ier of the Northampton National Bank, at Northampton,
Mass., and compelled that officer at the muzzle of the pistol
to reveal the combination of his safe vault. Then they
bound and gsgged him and his entire family of seven per.
sons, quietly waited until the bank’s night watochman had de.
parted, opened the vault and safe, and stole $750,000 in eash
and securities. The annals of crime can show few more au.
dacious robberies than this, nor do we know of one which
has excited a wider spread feeling of insecurity or & more
general distrust of all modern burglar-proof devices. Cer.
tain it is that no lock, however intricate, is safe so long as the
mesans of opening it is in the hands of any one person; for
no man, however brave, can withstand the persuasions of &
night attack on his family and of & cold pistol barrel pressed
against his temples in order to make him hand over his keys
or divulge the information demanded. It may woll be asked
If séven men can plan and successfully carry out such a
scheme, whether twice seven men could not perpetrate even
n more gigantio robbery ; and when we consider the matter in
the Jight of the elaborate precautions taken by the thieves
and their intimate knowledge, which they spend woeks In no.
quiring, of & marked point of attack (all detailed recently by
& convict captured in a similar undertaking), it Is but natural
at first to doubt the safety of any bank or strong box. But
on the other band, it is reasonably certain that, if the North.

awpton bauk people had been s vigilant as the thieves, the

robbery could not have occurred ; and it seems to us that, if
the means which Science offers for protecting our valuables
were fully used, such robberles wonld be Impossible, or st
the least be very difficult, of perpetration. Buppose, for in-
stance, & chronometer lock had been In setion on the North.
amption safe. Then what would bave availed the binding
and gagging of the family of the unfortunste eashier, and an
nganult on hls person, since he would have been ns power-
less as the thieves to enter the stronghold? At a certain time
enxt day, when all the employees of the bank would be at
their desks, the safe could be opened ; untll then, if properly
made, nobody could stir its doors, HRendering it the duty
of two bank officers, one as & check on the other, to assurs
themselves that that lock was in working order at the last
thing before closing the bank for the night, would prevent
any tampering with the mechanism ; and should the lock be
inoperstive, the very circumstance would instantly suggest
extra vigilance during the night and until the difficulty could
be remedied,

Another safeguard is found In never trustiog the mesns of
opening the safe to a single individusl, & plan frequently
adopted in banking institutions in cities, There might be,
for instance, three locks to & door; and the key or the com-
bination which throws back each could be in the possession of
a different officer, so that no one of the trio could enter alone.
This would necessitate the robbers intimidatiog three per-
sons instead of ome. Or the knowledge of s combipation
might be kept & secret, by the president, for example, and the
cashier possess only a key to be used in connection with the
combination.

There is much safety to be found in properly constructed
electric devices. Why, for example, has not somebody in-
vented a thief catcher—a couple of metal knobs which
must necessarily be turned in attempting to open a door? At
night, lead a powerful interrupted battery current to those
knobs. When the burglar grabs them they will grab him,
for he cannot let go, as every one knows who has tried to re-
lease the handles of the simple magneto-electric machines
from which itinerant scientists at country fairs offer to ad-
minister shocks for & penny or two each. The burglar, be-
sides, will get so thorough s shaking that he would convert
himself into an alarm, and yell loud enough to awaken any
somnolent neighborhood. Electric wires might be laid from
every door in the bank to convey an alarm, say to & polica
station or any other desired point;and if those wires were so
placed that catting them in advance could quickly be told
through the breaksge of the circuit, tampering with them
could be found out in time and proper precautions taken.

It has been suggested that the next advance of the thieves
will be & day attack on a bank, through the use of an ex-
ploding shell tossed in among the clerks, and & rush for the
funds in the confusion. For this, the only remedy appesars to
be constant watchfalness, or the encasing of the people hand-
ling money in a separate armored room, and not divigirg
them by a mere wood and glass partition from the crowds
which often congregate outside the tellers’ windows. We
have some banks in our mind whose counting rooms are very
poorly suited to withstand an attack of the above kind.

We think that there is abundant ingenuity in this cousn-
try to provide means of frustrating the smartest and most
sudacious of burglars: and that if inventors will set sbout
it, devices much more efficacious even than those which have
occurred to us can be produced. At any rate it is hardly time
to suggest the abolition of banks, as does a daily contempo-
rary of this city,and thus admit that we are ontwitted by ras-
cals, until we have seen what the inventors can do, and cer-
tainly not before we have fairly tried the safeguards with
which we are already provided.

REMARKABLE PUMPING ENGINES,

We publish in this week's SCIENTIFIC AMERICAN STPPLE-
MENT (No. 9) two pages of engraviogs illustrative of the re-
warkable steam pumpiog machinery, lately comspleted at
Hammersmith, Evgland, by Mesars. Gwynne, for the drain-
age of the Ferrara Marshes, Northern Italy.

The tract to be drained covers an area of 200 miles. The
machinery we allude to is calculated to discharge 456,000
gallons of water per minute, or 656,640,000 gallons per day;
being about six timea the capacity of the Croton Aqueduct of
this city, which is able to deliver 110,000,000 of gallons per
day. The water delivered by these remarkable pumps forms a
stream 108 feer wide and 4 feet deep, having a speed of two
miles an hour; one day’s delivery would fill & reservoir ons
wilo square to a depth of 3 feot 9 inches. In view of the
completion and successful operation of gigantic and economi-
cal machinery like this, the dralnsge of the Zuyder Zee, in
Holland, which is about to be commenced,is rendered a com:
paratively oasy task. The Zuyder Zee area to be drained is
750 square miles. Splendid models of the abovementioned
machinery are to be exhibited in the British department of
the Centennial Exhibition.

Tmproved Lantern Galvanometer,
In the arrangement recommended by Professor Nipher, an
astatio system of needles is used, supported by silk fiber.
The distance between these is four inches, and the system is
pleced over the lens of a vortieal lantern. The image of the
lower needlo is thrown upon the screen. The upper one is
out of focus and is invisible. The needles are detlected by
two colls situated on each side of the upper needle, and out
of the field of view. The distance between the coilsis va-
ried to any desired extent to adapt the instrument to the dif-
forent carrents. The connections sre such that the instra.
ment can be instantly used in measuring electrioal resistan-

ces. The resistance can be diminished in working with the
thermo-currents,or increased with ordinary galvanio currenty,




8  passage, b, Arranged along the top of the cylinder
15 & series of tubes, d, vertically disposed and of such a hight
a8 to have their upper extromities lovel with the top row of
Doller tabes, The last tubs, 7, Fig. 2, is carried somewhat
‘higher, and differs from the others in having an open orifice,
‘the Intter having their apertures partially closed by a perfo-
rated cover, All the tubes, d, are secured in the oylinder by
‘cast iron riveted rollers, r, and washers of wrought iron, ¢,
This armngement admits of the easy insertion of
the cylinder through the passage, b, while the
tubes may be attached or removed by entering
the boiler after the oylinder is in place,

The foed water passes in by the pipe, ¢, and
rises in the tubes, d, after filling the cylinder,
escaping at the orifices of the tubes, and gradual-
1y fills the boiler. During this time it becomes
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12. We want ten people where there is but one all over
this fertile valley to eat our produce and save the millions
annoally expended in shipping it away. — Engincering
News,

Cosinn,

Thisls the name given to & carious new dye prepared by
Dr. Caro,of Stuttgart,Garmany. Whenphthalic acid, obtained
by the oxidation of naphthalin and resorcin, which is pre-
pared by heating assafatida with alkalies, are heatod to-
gether,a fluorescent subgtanoce s prodaced, From the Iatter,
treated with reducing agents, fluorescin, a colorless base
is derived. Thie new dye stufl is produced from fluorescin

by treatment with bromine in combinstion with potash, and

6, 18y6.
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English Grease Butter,
The butter and cheese dealers of this city, who opposad
oleomargarin in the markets on the alleged ground of ity
boing used as an adalterant for genuine butter, instead of
its being sold on its own merits, will seem to most peoply
ultra fastidious beside their Eoglish and Scotch brethren,
who have permitted the existence of such an establishment
as the (lasgow News recently has unearthed. That journal
discovered a trade circular issued by a firm established in
Leith and Glasgow, offering to reclaim old butter, however
foul, and to return the same increased in weight, ava costof
$1.87 per ewt., in casks. Reporters, personating customers,
prepared for treatment asample of the following delectabls
mixture : A Coleraine butt of grease butter, sold !orlnbﬁuting
purposes, was purchased, and there was incorpo.

rated with it a small quantity of Russian tallow,

some of which had passed through the printing

office machinery, and had absorbed particles of

blacklead and mineral oxides from contact with

the bearings of the shafting. A common tallow

candle, from which the wick had been removed,

heated, and the impurities settle at the bottom of
the oylinder. To remove the deposit, a pipe, A,
the lower part of which is channeled, and which
has & valve, g, on its forward end, is placed near
the lower part of the cylinder, On opening the
valve, g, the pressure of steam in the generator
forces out the contents of the tube, together with
& quantity of water, which last is, however, com-
pensated for by the supply which enters from the
vertical tubes, d. The last tube, f, through its
having an open upper orifice for the admission of
steam, serves to sugment the force of the cur-
rent which, on the evacuation of the deposit, is
produced in the rear part of the apparatus, and
to render the same uniform through the tube, 4.
At the same time the tube, 7, acts as & kind of
safety valve in case of obstructions choking the
other tubes,

— - -
New Industries Wanted,

was also added. The compound and the tallow
candle were carefully melted into the greass but-
ter; and notwithstanding the offensive character
of these additions, the butter was so decomposed
as completely to disguise them. Thus prepared,
the firkin was sent to the works, with & request
that it be turned into ‘‘lumps of a bright yellow
color, for sale in the Eoglish market, and with a
stubble-grass smell.” The firm characterized the
sample as very bad, but promised to do their best
with it. In the course of & few days the buster
was returned re-converted, its weight on return
being 514 1bs.,, sgainst 474 Ibs. when sent for
treatment., Were it not for some mineral parti-
cles discovered on strict examination, it would
hardly bave been possible to have identified the
sample, 8o remarkable was the changein the
whole composition. These statements are veri-
fied by the city analyst, who described the origi-
pal butter as ‘“in the last stage of rottenness,
having a disgusting odor, covered with green

We want in the Mississippi valley the initial
step towards the following new industries of her
people:

1. Linen manufacture, to save the flax now wasted, also
to save the $25,000,000 annually sent abroad for Jinen goods.

2. The growth of sugar beets and their manufacture into
sugar, to give employment to our people at home, and save
the $100,000,000 in gold now paid to other nations for sugar.

8. The manufacture of earthen, stone, and china ware, to
save the $10,000,000 annually psid to foreign nations.

4. Leather manufacture, gloves, ete., to save the $10,000,-
000 of gold sent abroad.

5. The manufacture of silk, to save $25,000,000 in gold
enuuslly sent to France,

6. The manufacture of watches, watch movements, and
materials, to save the £3,000,000 in gold annually paid for
these things.

PAUCKSH'S FEED WATER PURIFIER —Fig 1.

its solutions in alcohol are of a delicate rose color in trans-
mitted,and & pure yellow in reflected,light. The shades pro-
duced on wool, also on silk, resemble those of cochineal. On
silk, the dye shows red or yellow sccording as the fabricis
viewed. The material is now very expensive, being worth
§100]a 1b.

American Potatoes Abroad.

The Journal of the Royal Agricuitural Society, of late is-
gue, contains a valusble article, by Mr. H. W. Bates, F.S.L.,
on the Colorsdo potato beetle. Mr. Bates thinks that the
introduction of the pest into England is not at all probable,
and doubtless the opinions which he advances will do much
toward removing the uneasiness felt regarding, as well the
restrictions laid upon the importation of, American potatoes

mold, and maggotty.”

It was found that the establishment was doing
& large business and producing 8,020 1bs. daily, which was
sold over the entire kingdom. What the treatment consisted
in is not explained. Oleomargarin at least was clean, and
its ingredients, so far as our examinstion extended, were

pure.
A Now COrystallized Hydrate of Hydrochlorie Acld,
There is an abundant crystallization produced in hydro-
chloric acid at —138° Fah., when a current of nearly dry hy-
drochloric acid gas is passed through it. The authors de-
duce & new way of making s freezing mixture by mixing ¢
parts of snow with 1 part commercial hydrochloric acid.
The temperature obtained will be —25:6° Fah. By previously
cooling the acid to —5° or —4" Fuh., a temperature of —31°
Fah. will be reached. This is difficalt to maintain, but —18°

i f

7. The manufacturs of tin plate to save t !
£¢1d annaally paid out for them, T AU
“8‘- We want an Increase in the manufacture of cotton goods

elp save the §50,000,000 in gold annually paid o sup
port the people of othar nations.

9. An increase in the manufacture of glass and glass ware,
1o save _“" $6,000,000 annually sent abrosd.

10. We want an increase in the manufsctare of woolen
goods to give employment to our people and save the §50,-
ooo,ooo. in gold annually paid to support the people of other
W11, We want an Incresse in smaller manufactares of all

kinds o keep the peopls empliyed and rich, and hungry for
the farmer's products,

abroad, ‘‘ American polatoes,” ho says, *‘ are imported into
Britain only for seed purposes, and in remarkably clean con-
dition. Newly arrived casks which I saw opened contained
not a particle of refuse, and no pellet of soll large enough to
contain & hybernating beetle.” If, however, beotles should
fly on board ship, In the harbor of New York, and find n
saug lodging for the voyage, they might fly off at Liverpool ;
but even in this ultra-hypothetical case. Mr. Bates thinks
"“there Is little probability of thelr propagating and sproad.
ing in this country.”

&

Trrsurest remedy for chapped hands is to rinse them well

after washing with soap, and dry them thoroughly by apply-
ing lndian meal or rice powder,

PAUCKSH'S FEED WATER PURIFIER —Fig. 2

or —15" Fah. may be steadily kept by successive

of snow and slightly cooled nold. —MM. J. Pierre
Puehat,

additions
=

—e
Tite black dogwood or the berry-bearing alder make the
best charcosl, willow is next, and common alder third
mank.  Small wood of about ten years growth Is in all
to be preferred for charcoal for making gunpowder.
and willow of this age will be probably 4 or § inches
aweter, dogwood about 1 inch. ¢ Shal

- —
Tix kangaroo hins been introduced on several Iarge &

in France, and Is now hunted in that m.'ﬂi .
readily adapts itself to the olimate, S
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PORT'S IMPROVED WRENCH.

We illustrate herewith a new and simple form of wrench,
ensily and swiftly adjustable, and so constructed as to fnsure
strength and at the same time
lightness, It is mado of steel ;
but it is claimed that, owing
toits coostruction and the
small amount of metal there-
in employed, 1t Is no more
costly than an iron wrench of
common form. It can be pro-
duced, wo are informed, by
special machinery, so that the
corresponding parts of any
number of wrenches of the
same size may be interchange-
able.

The standing jaw s secared
upon two cylindrical columns,
A, which are rigidly held,
and which also serve as guide
bars for the moving jaw, B,
The latter is caused totra
verse by the screw, C; sald
sorew passes through a female
thread in the jaw, and is rota-
ted by turping the handle in
which its straight shank is
embedded, and festened by
the nut shown at the lower
extremity. The arrangement
of the two columns or guide
bars is one well calculated to
give the tool strength and
stiffness, since, when strain
is applied, neither bar can
bend without the other also
bending ; and this is a condi-
tion which the construction
renders practically impossi-
ble. The screw actsas anad-
ditional bar, re.inforcing the

W U =

3

The device as a whole, as the engraving plainly shows, is
ingeniously simple, and it appears to be abundantly able to
withstand severe strain,

Patented November 30, 1875, by Mr. Henry Port, of Sta-
ten Island, N. Y. For further information relative to salo
of rights or of wrenches, address Mr. John A. Amrein, Sink-
ing Spring, Pa.

IMPROVED LATHING MACHINE.
Mr. Charles B. Trimble, of New York city, has recently
patented the apparatus illustrated herewith, the object of
which is to facilitate the operation of lathing buildings for
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plastering. It conslsts of u case for holding the lath in po-
gition, and of & machine for clamping and taking up the lath
and placing themon the wall or ceiling,

Fig. 118 & top view of the clamp Inid upon the first tler of
Iath in the case, the left hand clamp being turned to clamp
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one end of the Iath, the other clunp lming nmly o bo tunml

Fig. 2 is an edge view of the case and olamp, looking in the
direction Indicated by arrow 1, Fig, 8 is s verticsl section
of Fig. 1, looking as indleated by arrow 2, from the line,
z 2. A isthe case, composed of bottom, B, and two sldes, C
D, of square or rectangular form, and of sutficlent bight to
contain one or more tiers of Iath, arranged anshown in the
engraving. E is the lath, which is about 4 feet in length,
about 14§ inches wide, and § inch in thickness, These piecesare
arranged in the ease in the position they are to occupy when
nailed on the wall or ceiling, The tlers of Iath rest on hinged
bars, F, and are separated by the wedge shaped pins, G. On
the bottom of the case are two stationary barms, H H, over
which the other bars rest, ay seen In Fig. 2. The lath, be-
ing thus placed in the case, are taken up by the clamps, and
Inid upon the joist or studs, in the same position they ocou-
pied when in the case. There are two sets of gripes, I I,
which are arranged to support each of the ends of the lath

These clamps are attached to an oblong frame, J, and consist
of a series of buttons, K, Fig. 8, having shanks, L, which
pass up through the frame, and receive each an arm, m.
These arms are connected together by means of the fist bars,
N. The bars are attached to the central bars, O, to themid.
dle of which are attached the handles, P, by means of which
the central bars, O, and the arms are turned. These bars,
O, and the handles, P, are placed in the middle of the oppo

site sides of the frame, J, so that the frame, J (with clamps),
will balance when lifted, One half of the arms, m, of each
clamp extends outside and half inside of the frame, J, 5o
that when the handles aro turned the arms are thrown in op-
posite directions, butso as to turn all the buttons, k, in one
direction, to either take up or release the laths, As seen in
Fig. 8, a tier of lath is supported by the buttons. When the
buttons are turned so that their sides are parallel with the
lath, the latter are released. Q are springs attached to one
or both sides of the frame, J, the ends of which bear upon
the separate pieces of Iath to hold them in place. R R are
spring hooks to be used in lathing overhead, which engage
with the firrings on the celling for supporting the frame,
while the other end is held up by the bottom engaging with
the lath already on. ‘‘ By means of this apparatus,” says
the inventor, ‘“labor and time are saved, as the lath can be
Isid very expeditiously, and the spaces between them are
made of uniform width.”

-
IMPROVED SUBMERGED CURRENT WHEEL.
The water motor illustrated in the annexed engraving is
intended to be entirely submerged, to be operated by the
action of the current or tide
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Fig. 1 shows & cross section of the wheel, taken through
the line, » @, in Fig. 3. Fig. 2 is a top view, with the cover
removed. A represents the shaft to which the wheel is at
tached, the lower end of which is designed to revolve in &
step in a simple frame secured in the bed of the stresm.
The upper end of the shaft is designed to extend above high
water wark, and with it is connected the gearing to give mo-
tion to the machinery to be driven. Totheshaft, A, atsuit-
able distance apart, are secured two dizks, B, between which
the buckets, C, sre placed, and to which the upper and low-
er edges of said buckets are sttached. The buckets are ver-
tical, are thicker at their inner ends, taper to an edge at
their outer ends, and are curved, as shown in Fig. 2. The
inner ends of the buckets, C, do not extend quits to the cen-
ter of the shaft, so as to leave & clear space around the shaft,
A. With this construction, the water will enter st one side
of the wheel, and escape at the other side, giving it an im-
pulse both times, and will rotate the said wheel in the same
direction, in whatever direction it may be flowing.

Patented November 23, 1875. For further particulars, as
to sale of patent, ete., address Mr, John J. Hill, Hayden's
Ferry, Arizona Territory

The Sclentific American In the FPulplt,

An esteemed correspondent, writing from St. Louls, Mo,,
staton that, in one of the Catholic churches thers, during an
interesting discourse upon the best methods of avolding evil
influences and prowmoting practical goodness, the speaker took
oconslon to enution his hearers against the reading of trashy
papoers.  “If,” said the preacher, “‘you want a first olass
paper, get the SciexTivic AMERICAN. The proprietors of
such journals are public benefactors.” To which, we have
no doubt, & quarter of & million of our readers will heartily

sny : Awen,

A SIMPLE FORM OF BLOWPIFE.

The simple method of obtaining & continuous self-acting
blast for blowpipe work, shown in our illustration, was de-
vised by J. Landauer,
of Braunschwelg, Ger
many, and described in
& late number of the
Berichte der Deutschen
Gesellsehaft eu Berlin,
It conslsts of two spa-
clous bottles, A and B,
connected by an India
rubber tabe, . One,
A, Is filled with water
and placed on s shelf
above the working ta-
ble; the other, B, Is
closed by a perforated
rubber stopper, from
which a tabe, D, leads
tothe blowpipe, E, sup-
ported on & standard,
G. As the water flows
from A to B, the air in
Bis compressed, and a
jet of air is driven
across the flame of &
Bunsen burner, F,

With bottles that hold
74 pints each, a constant current of air of 0016 inch diameter
is produced, which lasts for 10 minutes. At the end of this
time it is only necessary to reverse the bottles in order to
put the blast sgain in operation. With a convenient fall of
85 inches, s reducing flame may be obtained 3-15 to 350
inches long, and an oxidizing flame 27 to 3 15 inches long.

If bottles with holes at the bottom are not at hand, ordi.
nary bottles can be employed, connected by tubes running to
the bottom, like siphons. In this case the sir must be sucked
out of the tube, C, before beginning to work. The flow of
water, as well as the current of air, may be regulsted by
pinch cocks with screws, or even by s common spring clothes
pin. The advantage of this blast is that all the materials are
at hand in every laboratory.

IMPROVED BARBERS' APPARATUS.

We illustrate herewith two recently patented inventions
for facilitating barbers’' work, the first of whichis an im-
proved combination of shears and comb. The device is the
invention of Mr. Samuel Nickerson, of Gallatin, Teon., and
consists of & comb secured to the side of one of the blades;
and a guard or shield is placed between the blade and comb,
serving to govern the length at which the hair is cut, and to
present the same properly to the blades.

Fig. 1 represents a perspective view of the shears, and
Fig. 2 a side view of the same A is an ordinary pair of

NICKERSON'S BARBERS' SHEARS,

shears, and B is a straight hair comb, arranged outside of
and parallel with one of the shear blades, and secured there-
to at the inner end by two screw studs, a; and Cis a guard

Fixd

MAXSON'S RAZOR STROP,

plate, extending from the back of the comb, over which itis
clasped, inward to the edge of the shear blade, as represented
in Fig. 3. The parts are arranged to hold the comb and the

blade parallel with euch other, while the screw studs are so
!arranged that by turning them, the distance between the
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blade and comb may be increased or diminished at will. The
M’thh‘ludpmlod over in the manner shown,
is simply slid endwise upon the comb, so that it may be rea-
dily removed when desired. In use, the hair Is caught upon
the _and the shears opersted in the ordinary manner,
the comb serving to present the hair in proper and even
shape 1o thoe blades, and also, when rested upon the head, to
governihe longth at which the huir s cut, rendering the
same uniform and smooth,

The second {1lustration shows an improved razor strop, the
fnvention of Mr. John Maxson, of Socott, N. Y. Fig. 11is a
front view of the strop, closed, the case being again shown
In section. Fig. 8 1s an edge view of the samo arranged ns
a convex hone, The objeos I8 to furnish & strop which may
be used ns a haul strop, & straight hone, a Hexible convex

, and a spring strop.

hozonprua:l 't‘lu stook of the strop, which is faced with
Jesther, To the forward end is attached the end of a looso
strop, B, of the ssme length and breadth ss the face of the
Lione, A, to tho free end of whioh Is attached a ring, O, to
hook upon n hook, D, attached to the forward wide of the
handle, and also to hook upon the hooks, ¢, formed upon
the lever, B, The lever, E, is pivoted to a stud or bracket,
F, attached to the handle, 50 as to leave room for the hooks,
¢, when the lever, E, is turned back against the handle, and
to allow the lever to turn 8o that the tension of the strap, B,
will lock it in place, the ring, C, being made large enough to
pass over the rear end of the lever, E, and over the bracket,
F, Fig. 8 When the strap is to be put into the case, G, the
sirap, B, is turned forward upon the face of the hone, A, and
the ring, C, is hooked upon the hook, D, which prevents the
[ace of the hone from being rubbed by the case, G. Thisis
also the adjustment when the strap is to be used as a haul
strop. By detaching the ring, C, from the hook, D, and
throwing the sirap, B, back, the instrument is a straight hone.
By swinging the lever, E, forward, passing it through the
ring, C, passing the said ring into the hooks, ¢', and drawing
the lover, E, back, the stock, A, is bent to form & flexible
convex hone, to enter the hollow of the blede and keep the
edge thin; and at the same time the strap, B, being brought
under tension, becomes & spring strop for setting the edge,

Gorrespondence.

A Second Channel tor the Erie Canal,
To the Editor of the Scientific American:

1 have a suggestion to make for increasing the capacity of
the Erie Canal; and although it involves a large ouulay, I be-
lieve the State would be justified in adopting it,at least for a
part of the distance, say from Buffalo to Rochester. I pro-
poss to separate the downward bound from the upward
bound bosts, thereby having a distinct and separate channel
for each; to effect thig, I would have the work commence st
the west end, at Buffxlo, and dig another canal, alongside of
the present one, from Buffalo to Rochester, Let the new
canal be of the same width as, and 3 feet deeper than, the
present one, and make it so that 1t will have a descent of 7
inches to the mile; this will establish & current of water of
sboat 3 miles per bour; and then a boat will go,where spead
is not a matter of imporiance, at about 3 miles per hour
without requiring any steam power, and without any swell
or washing of the banks.

This theory of & double chaunel canal will apply to other
canals, or parts of canals, where water is pleatiful and the
down grade sufficient; and the speed and size may be in-
creased or diminished 80 as to conform to the topography of
the country snd the requirements of commerce, the engineers
being guided by experience. Ihave suggested this size for
the Erie Canel, because one channel is already constructed ;
uod if the suthorities will dig the other of the same width
aod 8 feet deeper, it will,] think,be of the proper proportion.
It should, however, accommodate such & brig as those
which sail the Lakes; and the brig could draw 8 feet of
water in the down grade channel and 6 feet in the upward,
Some changes, however, would be necessary in the upward
channel ; the bridges would have to be removed, and draw-
bridges erected in their stead. As the different channels
would seldom be on a level with each other, it would be ne-
cessary to construct partition locks at all important towns
along the wey, 80 85 10 lock from ope channel to the other.

I think this improvement might be constructed from Buffalo
to Rochester for §35,000,000, and the State could sccom.
plish it in 5 years. Then, by saving the tolls for 20 years,
the State might construct a similar distance further east st a
similar cost, slways keeping the tolls at such figures that the
cansl would not become a burden in & financial way,

I claim for this theory that, in the eastward or downward
direction, it would double the speed of the boats and quadru-
ple the capacity of the present canal; anéd that it would be
much more convenlent for boatmen, for it would enable them
o transport freight for one Linlf the price which they now
do, and pay the same tolls, I have bused my estimates on a
knowledge of the topography of the country gained by 20
your's experlence ; and would be pleased to Lave the opinions
of some of the loeal engineers,

Bioux Rapids, Towa, W. T. Crozien,

A Chenp Ilolrlg-orulor Wanted,
T the Editor of the Boientific American:

As ice water is & nezessity, I suggest that some one of our
manufsctarers of paper pails should put into the market an
lce cooler, wade of paper with & jar of glazed pottery inside,
with sawdust between the two vessels. Such & utensi] would
be within the reach of all a5 to price. and paper belng u good
pon-conductor of Lieat, It would be far superior to the wets,
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of which most coolers are now made. I made one last sum
mer from & large paper box, in the manner above described.
In the next office to mine, with similar temperature, there
was & cooler made with an outside of tin, zine-lined, and
filled In with charcoal. Each morning a similar quantity of
foe was put into each. The result was that, st about 4 P, M,
every day, the fce in the metal and charcoal cooler hiad dis
uppoumd;lnd in the paper and sawdust one, there was lce
loft on the followlng morning.

If any manufacturer of paper palls avails himself of this
suggostion, I shall be paid for making it, and will have an
opportunity of replacing the homowade one I now have with
one more ornnmental,

Cottonwood Springs, Neb, . 1. Ronunrs,

A Solar PFhenomonon,
70 the Bditor of the Soientific American:

I inclose & diagram of & solar phenomenon which appeared
on January 81, st 10: 80 A, M. The day was warm and spring-
lke. At night the air turned cold, and a light snow fell,
The Ilnwersecting circles over the sun formed an Indian bow,

and showed the prismatic colors very brightly. The halos
extonding from the sun dogs were long and straight, their
outer ends being higher above the horizon, as represented in
the engraving. C. 0. HOWARD.
Waukon, Iowa.

Bored or Driven Wells,
Ib the Editor of the Scientific American:

Some time since I noticed in your journal the question:
*“ Are not bored wells & failure, on account of the small cis-
tera they have for holding watar?” The following area few
facts on the system ss used in California.

We have been in the business of well boring here for 18
years, and in that time have never seen a well properly
bored, which failed to give an inexhaustible supply of water.
We have on our place 8 well of 6 inches diameter and 35
feet depth, from which the largest hand fire engine in the
city, running at its utmost speed, had a plentiful supply. At
some ehops in this city, there are two wells of 13 inches di-
ameter and 75 feet depth, situated 6 feet apart, in which are
two six inches by 4 feet pumps, working almost constantly
at 24 strekes per minute, At a woolen mill there are two
more, of similar diameter and 85 feet depth, in which are
two pumps of the same size as the others. In the Sacra-
mento Valley alone, are thousands of wells of from 3 to 10
feet deep, from which water is being drawn for irrigation
and other purposes in slmost incredtble quantities.
Sacramento, Cal. R. A. Rose.

Boller Plate Shearing Machinpe.
To the BXiitor of the Scientific American :

In your issue of December 18, 1875, you gave us an en-
graving of = plate-shearing machine with revolving cutters,
made at Manchester, England. I now send you a sketch of
one I had made last summer at these works; and it is now
running daily, cutting straight or circular work, in iron up
to one quarter of an inch thick, and glving good satisfac-
tion. The main shafts are made of steel, and the lower one
has & set screw below the box to raise or lower the cutter for

difforent thicknesses of iron. The two small gear wheols are
made of wrought iron, and the other four of cast iron, We
run the cutters at about seven turns per minute.

JAMES Orcnanp.
Behenectady Locomotive Works, N, Y,

Denstructive Bollor Explosion,

1Y the Hditor of the Seientific American:

On Jsnuary 25, 1876, an upright boller exploded st Barnet,
Vi, It wasin the cellar of a shoo peg factory, and the con-
cussion shattered the building in a fearful manner, the boil-
or (8 feet long by 8} feet diametor, with seventy-five 1} inch
flues) going up through two stories and out through the end
of the building into the road, 90 foot in all. The power of

story out of its place and drive It, through s double board.

od floor, up against the rafters, breaking in its course a cast
Iron shaft 5 Inches diameter, nod also breaking four sticks of
timber 8x9 inches, and taking two floors clean out ; and much
other damags was done

At the time of the explosion there were 10 persons in the
bullding, 8 of them belng women, within twenty fest of
whera the boller went up; but, happily, no one was killed or

hurt, The boller was run, by a boy of no experlence, in a
blundering way. Bteam was made only for heating and dry

Ing.

The explosion was caused, I think, in this way: Around
tho foot of the boller there was n spnce of two inches be.
twoon the outalde plate and the firebox, which was two feet
high, The boller hnd not been blown off for two woeka or

more, and the water that supplied It came from s very mud.
dy brook, and must have filled the bottom full of fine dirt;

and this dirt, eaking on the fire sheets, caused the firobox to
got red hot and bulge out, and then the water nbove, coming
in contaot with the red hot iron, enused the explosion,

If anyone who Ling bollers or machinery desires the safety
of himself, his work people, and his property, he should in -
vest $5.20 in the Scrextiric AMeEnicas, and he would do
away with much blundering and many disasters,

Barnet, Vt. Gro. H, Kipxey,

[For the Solentifie American, )

A NEW MEDICAMENT.

Boldo is the name given in Chill to & small aromsatic tree
Indigenous to that country. It was first described by Molins,
in 1752, under the name of peumus boldus. Jassien, in his
** Naturel System of Botany,” places the boldo in the family
of the monimiacem, under the name of boldea fragrans. M.
Balllon,in the  Histoire des Plantes,” now in publicsation in
pumbers in Paris, restores Molins’s designation, pewmus
boldus, 'The sub-order to which the tree belongs consists of
only eight genera, chiefly natives of South America.

The boldo, always green, grows nlone and is not found in
forests. Itsleaves are in pairs, opposite and unfurnished
with stioula. In drying, the leaves become of a reddish
brown. The flowers are disposed in upright clusters (cymes),
the stem of one cluster being the end of the branch, the
others being axlllary, or springing from the junction of the
leaves. The flowers are of & yellowish tint on a white
ground, and are in marked contrast with the brilliant green
of the folisge. The bark of the tree, thin, and wrinkled
longitudinally, gives out a very pronounced sromatic per-
fume. The flowers are dicecious, that is to say, unisexed,
with the two sexes growing on different trees. The flower
has a calyx proper or perianth; and in the male flower the re-
ceptacle has numerous stamens, The female flower has
from three to five free carpels, each with one cavity, the
ovary containing a single ovule orseed germ. The fruitis
about the size of the berry of the hawthorn, with a very hard
stone,

An interest above its botanical history and classification
was given to the boldo in 1800. Specimens of the plant
were sent to France, attention having been called to its curs-
tive properties, as not unfrequently happens, by accident. A
flock of & sheep were tainted and dying with a disease of the
liver. The hedge about the enclosure in which they were
confined was one day prepared with fresh branches from the
boldo. The sheep devoured the leaves with avidity. The
repairs of the fence were kept up with the same material,
and the flock of sheep recovered and became sound. Onsuch
vague reports,no serious data could be founded as to the value
of the remedy, or the mode and circumstances under which
it can be applied, Careful and systematic experiments were
undertaken by MM. Dujardin, Beaumetz, and Claude Verne,
Other practitioners in the hospitals of Paris have pursued
like Inquiries,

Messrs. Beaumetz and Verne submitted to chemical ana.
lysis the specimens of the plant sent to them., Treated in
succession by ether, alcohol, and distilled water, the results
were: An essentinl oll, a bitter principle named boldina,
citric acid, lime, sugar, gum, tannin, and some thick and
dark aromatic matter, due probably to the oxidationjof the
essence.

In South America, this plant is often used in infusions,
the properties of whieh are (analogous to those of tea and
coffee) tonic and diaphoretic, and promote digestion. It
appears also to be a popular remedy in syphilis and diseases
of the liver. All parts of the tree are utilized. The green
leaves are used to flavor sauces; and dried and reduced to
powder, the leaves serve the purpose of snuff. The wood,
which burns slowly, makes a charcoal high in favor with
the smiths, and the bark is used for tanning skins, The
fruit is eaten, the stones of the berries are strung for neck-
Inces nnd bracelets, and from the kernels a fixed oll is ex-
tracted,

Many pharmaceutical preparations have been experimen-
tally tried by M, Verne, These are two extracts (one alco:
holic, the other aqueous), an essentinl ofl, a tincture (little
differing from that propared in Chill), a wine which possesses
in & high degree the aromstic properties of the plant, and a
sirup, which would seem to be, on sccount of its ngreeable
taste, easy of adwinistration, The essential oil has sostrong
sn odor and so sharp a tasto that it is found npecessary to
inclose it in pills or capsules. Each contains eleven centi-
grammes (a littlo more than two grains) of the oll. Prepa-
rations in the form of a tincture or elixir make a pleasant
chaoge for the invalid in his habitual disgust for medicines.
Experiments upon Gulnes pigs and dogs have been made in
the Inboratory of M. Vulplan; and the results have boon drow-
siness and s lowering of the temperature, without serlous

the explosion was so great as to throw a dryer In the second

effects upon the organism
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M. Beaumetz has prescribed preparations of the boldo as
» diffusible tonle In chlorosis, anemis, and debility of various
organs, and as & restorative to patlents convalescent from
typhold fever. The results obtalned have been vory warked.
In such cases, the appetite han been stimulated and the di.
gostlon Improved ; and In instances where quinine could not
be endured, the boldo has satisfactorily answered. But the
new remedy must be administered with caution, since, in
over doses, it provokes vomiting. While the experiments,
made so far, are not absolutely conclusive, the boldo may be
recelved s a bitter aromstic tonle and & remedy, which,
hitherto unknown to medicine, may clalm, If its results con-
tinue favorable, an honorable place in the pharmacopaia.

-
PRACTICAL MECHANISM,

LINING OUT CONNECTING RODS.

Connecting rods, so large in size as to be cumbrous to ban-
dle, are geverally made by forging the ends to which the
strap is attached by themselves, and afterwards welding
them to the body of therod: the advantage being that the
machine work done to the rod ends can, In that case, be done
in small machines and at s higher rate of cutting speed than
'would be possible if, the rod belng solid. its whole body had
0 be chucked in order to operate on the ends only. If any
finishing is required to the body of the rod, it is in such case
done after the rod ends are welded to it and made trus to the
already finished block end of the rod. If, however, the rod
is forged solid, the whole of the marking-off should be gaged
to suit the body of the rod. For instance: If the stem of the
rod Is round, the marking-off of the ends should be performed
from a center marked off true with the round stem and on
the end face of the rod. The first operation should in this
case be, after marking off the said center, to put the rod in
the lathe and face off the block end faces, thus giving us a
face, at each end of the rod, true with the stem of the rod,
and therefore useful not only to receive the marking off lines
but also as a face whereby to true the other faceson the block
or stub end. If theends are forged separately from the body
of the rod, it is better to face off one of the side faces, and
to mark off on that side face. To mark off a rod end that
is forged solid with the stem of the rod, we proceed as shown

in Fig. 210, A representing the center, true

ﬁ' 200, with the body of the rod; B B shows the diam-
j *  eter of the rod end struck with the compasses
from the center, A, and C C, the thickness of

~JF | therodstruck inlikemanner. If thereshould

not be safficient metal on the block end to per
mit the marking-off to be performed from the

center, A, when true with the body of the rod,
¢ 2 )| that center must be moved sufficiently to allow

the rod end to be cleaned up; this is, however,
to ba avolded if possible, for the following rea-
sons: If the body of the rod runs much out of
trae, the turning of it in the lathe will be a
slow process, because such rods are liable, from their length,
to spring In consequence of the pressure of the cut, Hence
it is not practicable to take heavy cuts along it; and if in
consequence of the body of the rod running much out of
true, it cannot be cleaned up at one cut, the tool will scrape,
during the first cut, against the scale, necessitating that the
cutt’ng speed of the tool be much less than it otherwise
need be,

After the segment of circles, B B and C C, in Fig. 210, are
struck, which may be done before setting the rod on the
marking-off table, the rod should be set on the marking-off
table with one of the broad faces downwards, and with the
seribing block needle point placed level with the mark, C, on
the upper face; and the rod should be tried along that face
to ngcertain if there is sutficient metal to clean it up all across,
The soribing block should then be carried to the other end
of the rod, and tried with the upper mark, C; and that be-
ing found correct, the scriber point should be set to the low-
er mark, C, at each end of the rod; and thus the two lines
ncrogs the rod end, representiog the thickness thereof, may
be drawn by the scribing block at each end of the rod, The
lines representing the breadth of the block end of the rod
may then be drawn by simply placing a square on the sur-
face table, wtth the edge of the aquare placed in ench case
level with the extreme dismeter of the segments of circles,
B B, Fig. 210, No other lines in this case will be required,
because the rod ends, having been turned in the Iathe, give
the machinist two true faces whereby to set the rod at each
chucking, If the rod ends are not welded to the rod, the

better plan is to have one of the broad surfaces on each rod
end surfaced up in & planing machine, and to then perform
the marking out on the surfaced faces, The marking out
should be made about true with the stem of the rod, as shown
In Fig, 211, The surfaced faco is to be set, by s square, ton
right angle to the marking-off table face; and the center ling,
A A, of the stem is found from the body of the stem, and
carried from end to end of the forging as a guide to set the
work by, the lines, B B or C C, being too short to serve the
purpose. These latter lines are struck equidistant from A A,
The line, D, should be struck with s square resting on the
wmarking table, and suy surplus metal should bo tuken off
the end face rather than out of the corner where the butt
joins the stem; because it 1s oasler to take the metal off the
end than out of the shoulder, The round corners need not
be marked, it being preferable to make n gnge to shapo them
to. The edges thus marked boing sbhaped off, the thickness
of the butt end may be marked off by a seribing block, the
planed surface of the butt end lylng flat on the marking ta-
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ble. The strap should firet have one face surfaced, and
then a center face should be placed between the jaws, being
made just sufficiently tight to be held, and not so tightly as
to senaibly spring the Jaws open ; otherwine, while the thick
ness of the jaws would be marked off correctly, the width
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between them and thelr outside diameter would be too small
when finished. The strap should then beplaced on the warkiog
table, and marked as shown in Fig. 212, the lives, A A, B B,
and C C, belog marked off to the required widths apart and
equidistant from the center line, marked ncoross the center
plece and across the crown of the strap, at D E.  The center
of the center plece having been obtained from the inside of
the jaws, and carried across, at D E, after the strap Is set
upon the table with the inside faces of the jaws parallel with
the face of the table, the width between the lines, A A,
should be marked less than is the width of the block end
on which they fit, for the following ressons: A connecting
rod strap will, by reason of its shape, spring open be-
tween ita jaws very easily indeed ; and were the width be
tween the jaws made the same as that of the block end of the
rod, the strap would fit very loosely to its place. It is
therefore necessary to make allowance for this in the width
between the jaws of the strap, making them narrower than
the block end of the rod. The amount of this allowance
depends upon the size and stoutness of the strap, an ordina-
ry proportion being about one sixteenth of an inch to a strap
five inches wide between the jaws. This amount of allow-
ance will enable the strap to spriog over the rod end, snd be
a good fit, that is to say, not so tight but that it can be easi-
1y pulled off by the hand, and not so loose as to fall off of its
own weight if unsupported. Then, sgain, any ordinary
amount of metal removed in fitting the strap to the rod end
will not seriously affect their fit together. Now it is obvious
that, if the rod end faces on which the jaws of the strap fit
are made parallel to each other, the strap, in being sprung
on, woald spring open so that its jaws would only touch the
block at its entrance end, the end of the jaws standing open
from the block end, To obviate this, the block end faces, B
B, In Fig. 211, are made slightly taper, that is to say, about
one thirty second of an inch or rather less in a length of six
inches, the diameter of the end being the smaller. It is not
necessary 1w mark so small an amount of taperin the mark-
ing, it being sufficient to run the center punch dots a little
inside the line at the end of the block on each side. The
lines, A A, in Fig, 212, representing the inside jaw faces,
should also be a little taper, first to allow of fitting the strap
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to the block end, and next to make the fitting of the brasses
into the strap an easier operation. Itis obvious that, if the
inside jaw faces of the strap are parallel with each other, so
goon &y the brass Is reduced to the size of the top of the
strap, it will alide clear down to its bed; whereas, if those
faces are madeo a little wider apart at the open end than at
the crown end, the brasses, after entering at the open end,
will have wetal sufllcient to be taken off them before being
let down to the crown to permit of their being fitted nicely
to the strap. For these reasons, the faces of the strap, A A,
in Fig. 212, are made wider apart, in the proportion of nearly
one sixteenth of an inch of taper to a strap haviog a jaw
twelve inches long, Theline, D, in Fig. 212, representing the
amount of metal to be cut out of the crown of the strap,
should only need that sufficlent metal come off to allow that
faco to Just true up: beosuse it is sn awkward face to operate
on, and it Iy much ensier to take any surplus metal off the
outside crown of the strap, as represented by the line, E, in
Fig. 212. The lines, F F and G G, are marked at the requi-
gite distance from the crown, D, of the strap, with & square
resting on the fuce of the marking table, Thervund corners
and curves are marked off with the compasses, using the
blocks of wood shown in our lesson on marking-off & double
oye, previously given. The finishing, however, of such
corners, both In the machine und in the vise, is usually done
to & small shoot Iron gage, Such corners can, it is trus, be
cut on a slotting machine table to & correct curve without the
useof & gage; and there are many shaping machines with
special attachments for the same purpose. Slotting machine

‘\,_.__,_.ﬁ._.. *_./

work 1s, however, comparatively a very slow process; and
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in most cases it is found, in the end, more expeditious to
shape out small corners with the cross and the up-snd-down
feed of the machine than to bother with such sttachments.
——
Useful Recipes for the Shop, the Househeld,
and the Farm.

To clean Britaonia metal, use finely powdered whiting, 2
tablespoonfuls of sweet oll and s little yellow sosp. Mix
with spirits of wine to & cream. Hub on with s sponge,
wipe off with a soft cloth, and polish with & chamols skin,

The best way to clean the inside of old iron pots sod pans
is to 11 them with water in which & few cunces of washiog
sodn s dissolved, and set them on the fire, Lot the water
boll until the Inside of the pot looks clean.

To remove freshly spilt ink from carpets, firat take up
as wuch as possible of the Ink with s teaspoon. Then pour
cold sweet milk upon the spot and take up as before, pour-
ingon milk until at last it becomen only alightly tinged with
black. Then wash with cold water, and absorb with a cloth
without too much rubbing.

Scorchies made by overbeated lat irons can be removed
from linen, by spreading over the cloth a paste made of the
julce pressed from two onlons, } oz. white soap, 2 oxs, ful-
ler's earth, avd § pint vinegar. Mix, boll wel!, aud cool be-
fore using.

Brown and black are the only fast colors in book-binding
cloth. Red, green, and blue are the pext nearest to fast
colors. In calf binding, yellow or tan is the only color that
will not fade. It wears best. Blue calf wears and rubs
white. Purple and wine colors fade very quickly If exposed
to light. Claret is greatly superior to the last pamed, and
i# nearly fast.

The following recipe for whitewash Is recommended by
the Treasury Department to all lighthouse keopers, It an.
swers for wood, brick, or stope. Slake about § bushel un.
slaked lime with bolling water, keeping it covered during
the process. Strain it, and add a peck of sxlt, dissclved in
warm water, 3 1bs, of ground rice put in bolling water and
bolled to a thin paste, } Ib. powdered Spanish whitiog, and 1
1b, clear glue, dissolved In warm water; mix these well to-
gether, and let the mixture stand for several days. Keep
the wash thus prepared in a kettle or portable furnace, and
when used put it on as hot as possible, with eitber painters’
or whitewash brushes.

The best time for felling timber is when the tree contains
the least sap, and that is the case in midsummer and mid-
winter. In general, all soft woods, such as elm, lime, pop-
lar, and willow, should be felled during winter. Oak, alder,
beech, nod pine are better cut in summer.

A Useful Invention for Weavers,

Chambers’ Journal bas a brief account of Barker's patent
gelf-acting punching machine for repeating Jacquard cards.
In the ordinary machine, a skilled workman must be em-
ployed during three weeks or & month to fit it up and get it
in working order. The new machine, which can be packed
in a small box, is always ready for working, and will pre-
pare from 12,000 to 20,000 of the perforated cards in a day
while the old process will not produce moze than 1, 200.
Another advantsge consists in the rapidity with which
changes of fashion may be followed. A manufacturer will
bring out new designs for each season; and if any of them
meet with success, he will frequently be able to take large
orders, if he can execute them with dispatch. Aided by the
new machine, he can get cards for a large number of looms
in & day or two, instead o1 being weeks over them as in the
old system, and can thus start his looms gquickly and send
his goods into market in time for the season.

American Quicksliver.
Mr. J. B. Randol, general manager, gives the production
of the New Almaden mine for the year 1875, in flasks of
764 1bs. each, as follows:

Months, Flasks, Illonlhl. Flskg
SRR s s s st n v xnar e 'Jul,r .......................... 120
7TV e G e e Rl)lAu‘nst ....................... LI
N RS TN e A AT 1,083 September.. .. ..ol 120
SN | SR A e TS lOctobe.r ............ 1,250
IR e e e S YRR s R 1,006 November 1,700
OO = (eansanyeana s hb shoAn 1 0.:0 DOOEIDER. . s Vs vasansavunits « 1,500

O e cen hvact it uesdNsv s ShvaRA Vama s CE T drs Ay Rea? WS uete 18,648

The total producv. of the mine for 1874 was 0,084 flasks,
making the increase this year 4,564 flasks, or nearly 50 per
cent,

Eating Ratws,

An English contemporary suggests that the health of sal.
lors and the comfort of life on board ship wouald be promoted
if the practice were introduced of eating the rats which
swarm in most ships, There is really no reason why
rats ghonld not be eaten as well as rabbits and squirrels,
They are clean feeders, and extremely partioular ss to keep-
ing their bodies fres from dirt, Rats which have existed in
the hold of a grain-carrying ship might be a toothsome deli-
cacy.

A Huge Clock.
The ocelebrated clock st Westminster (London, Eogland),
has 400 square fest of dial surface. The minute hands
uro 11 feet long. Although the hands are all counterpoised,
tho entire welght of hands, counterpolses, tubes, and wheels
which bas to be moved at avery beat of the pendulum is not
less than 14 tuns, The golng weight is 14 owt., and the
clear fall is 170 feet. It takes five hours to wind this clock
up by hand. Huge as the great machine is, it shows an

orrorof less than 1 second on 83 per cent days in the year,

T T ———
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~ [MPROVED LEATHER-DRESSING MAOHINE,
~ fhe sonexed engraving represents a novel machine, de®
d to dress loather by the pressure of moving rollers:
Fither of these rollers may be adjusted or thrown into or out
of action at will, independently of the other, and each has
an independent depressing device, by which more or less
foroe can be applied.
The apparatus consists of a main frame, lu the top of
which there is mounted a spring bar, A, which is supported
only atits ends and at its middle. To the under side of this

tanlk will allow of the rising of the latter and the operation
of the lever in the opposite direction to let on the wator, so
that the boiler will thus be fed uniformly.

At the top of the tank is situated a valve lever, which is to
bo fastened under a hook when the valve Is closed. Should

the feed pump cense, from any cause whatever, to do its
duty, the tank will rise, and n tripping rod, I, suitably ad.
justed in the U frame, will trip the hook and so relense the
valve lever, which, by the action of a spring, will fly up and
%0 open a valve leading to a whistle. The Iatter then sounds
until the pump again resumes its proper nction.

Dbar are hinged the upper ends of two hanging rods, B, on
the lower extremity of ench of which is attached a roller.
These rollers work over the face
of curved stationary beds, as
shown, and their rods are actu.
ated by connections from two
ecoentrics or equivalent devices,
driven by a transverse shaft.
In the top of the frame are two
sliding pins, which are pressed
down upon the spring bar, A,
by the short arms of the elbow
levers, C. Cords from the long
arms of these levers lead down
to foot levers, one of which is
shown st D. When the ma-
chine is in operation the two
yollers are carried to and fro
above the beds, being suspend-
ed clear of the same in order to
permit the introduction and ad-
justment of the leather. The
attendants, after placing the
latter, bring down the rollers,
with more or less force, by
pressing the treadles with their
feot.

The two rollers always move
in opposite directions, so that
the strain and reaction caused
by the change of direction or
movement of one is overcome
by the other. They may be
very easily governed, and their

pressure regulsted without in-
terfering with the continuous action of the machine.

Patented Janusry 4, 1876. For further informstion, ad-
dress the inventor, Mr. W. H. Rosensteel, Johnstown, Cam-
bria county, Pa.

WATEE REGULATOR AND INDICATOR FOR STEAM

BOILERS.

Wae illustrate herewith a new automatic apparatus for reg-
ulating the supply of feed water to a boiler so as to maintain
# constant level therein, and which also is arranged to sound
an alarm whistle in case of the supply falling short. The
essential feature of the device consists in a tank communi-
eating with the boiler, and in which the water stands at the
same level as in the latter, This tank, with its contents, is
balanced by an upward acting spring; and therefore, when
said contents are increased or
diminished, the fact is indicated
by the falling or rising of the
tank, plainly shown upon a suit-
able index. The movement of
the tank governs the valve
which admits water to the boil.
er.

In the ‘annexed engraving, A
is "the tank, which travels in
curved guides in the U shaped
frame. It is supported by the
strong spiral spriog shown, the
tension of which may be regu-
Iated by the hand wheel, B. C
is n pipe communieating with
the stesm space, and passing
over an elbow on the stand, D,
Eleads from the water space,
and is similarly connected with
the stand. Both of these pipes,
by this arrangement, readily
turn on the elbows as the tank
rises and falls, They are con.
tinued, 25 shown, from the
stand, D, respectively to the up.
per and lower portions of the
tank. Consequently, the water
In the tank will always stand at
the same level as that in the
boller, ¥ is the feed water pipe
lsading into the Istter, and hav.
ing a valve, to which isattached
A laver, G, which Is secured to
this lower part of the tank. A
polnter s fastened to the U
frame &nd rests near s gradu-
sted sesle on the wide of the

wrench, G, snd so shut off some of the water, When the
supply in the boller falls short the diminished weight in the

Patented through the Scientific American Patent Agency,

ROSENSTEEL'S LEATHER-DRESSING EMACHINE.

November 9, 1875. For further information, address the
inventor, Mr. Dexter Cook, Elmira, Fulton county, Ohio.

Spontancous Generation an Impossibility.

Professor Tyndall has lately read before the Royal Society
& very important paper “ On the Optical Deportment of the
Atmosphere, with reference to the Phenomena of Putrefac-
tion and Infection”—a lengthy title, says the English Me-
chanie, but one which does not adequately convey an idea of
the subjects treated. It has been known for some time that
air might be rendered free from floating particles by passing
it through fire, acids, or cotton wool; and the Professor
showed, not very long sgo, that air thus purified will not
transmit light, and a glass chamber filled with it remains
dark, when placed in & beam of concentrated light, simply

COOK'S WATER REGULATOR AND INDICATOR FOR STEAM BOILERS.

tank, #0 that, when the latter risos or falls, the distance It
bas moved may be readily observed. The zero of this seale
corresponds o the proper water level (dotted line) in the
boller.

When the water rises above the water line, the Incressed
weight will cause the tank to fall and operate the lever

boonuse there is notbing to reflect or scatter, or in other
words to render visible, the light, Bince then Professor
Tyndall has discovered that alr enclosed in & glass chamber
and loft undisturbed for three or four days deposits all the
floating particles and beconies optioally clear and dark to the
beam of light. In this paper, Dr, Tyndall has apparently
put the finisbing stroke to the hypothesis of spontanecus
gonaration, for he shows that solutions cor fined in chambers

of optically pure alr remain unaltered for monthy, whlio
portions of the same or of simllar solutions, when oXposed
to the atmosphere, swarm with bacterin ina few days, From
his experiments, Professor Tyndall concludes that Spontang.
ous generation is an lmpossibility, and thst putrefaction and
infeotion would be unknown in an optically pure AMmosphere
Wa defer comment on these Important conclusions untj] th;
full text of Professor Tyndall's lecture, with the ressrq of
his experiments, renches us,

Rhoumnatism Reclpes,
The Journal of Health has recently patiently collested all
the recipes for rheumatism float.
ing through the papers, ang
spreads them before its resdery
in the following: “Rochel],
salts, Guaiacum. Ral with
chloroform liniment, Sleep with
your head toward the nort};, Nux
vomica. Weara chest protector
Nitrate of potash. Nitrate of so.
dium. Fowler's solution of a.
senic. Bleep with a big dog, ang
give it to bim. Kill a big dog,
and, after taking out his intes.
tines, put your feet where they
came from. Magnetism, Gal.
vanism. Bromide of ammonium_
Todide of smmonium. Mustard
plasters. Spanish fly plasters,
Bromide of potassium, Iodide of
potassium. Lemon juice. Sege
tea. Wear sulphur in your shoss.
Hard rubbing. Oleate of meren.
ry. Common soda. Capsicum.
‘ Radway's Ready Rellef.' Wesr
silk. Wear flannel. Wearbuck.
skin, Gin and hemlock. Rey.
nolds’ specific. Make a necklses
of the knots produced by the
sting of an insect on * Golden Rod,
and wear it next the skin. Cit
rate of lithia. Exercise and keep
it off. Keep as quiet as possible-
Colchicum. Morphine. Water
cures.” Angel'stheumatic gum. Pray fervently. Soft soap
bandaged with flannel. Do not eat meat. Do pot eat eggs
or potatoes. Eatanything you please. Opium. Donot smoks
at all. Smoke all you like. Take camphor. Drink nothing
but beer. Do not drink anything but whisky. Do not drink
anything at all. Do not leave the house. Take & ride ont
whenever you can. Carry a plecs of alum in your pocket.
Take Turkish baths, The Turkish bath is one of the worst
things for rheumatism. De Soto spring water, Acetate of
potash. Burdock seed. Bathe in hot water with pearlash
in it. Bathe in cold water frequently. Do not bathe at all
until you are nearly well. Catnip tea. Wrap fresh lamb's
ontrails around your neck, Drink brandy. Brandy is very
bad for rheumatism. Sleep next to flannel. Go to Arkansas
Hot Springs, Go to Doolittle Springs—to Saratoga, to Flo.
rida, to Bermuda, to the Sand-
wich Islands, to Californis, to
the South of France, to Mexico,
to the Azores, to South America.
Wear a horse chestnut in your
loft hand breeches pocket. Wear
A potato in the other. Take ‘ Con:
stitution Water," Take carbolic
acid. Wrap joints with cotton,
and cover with ofled silk. Glen
Flora water, Got out on the
prairies. High land is best for
rheumatism. Balm of life, Msg-
netic salve. Rub with kerosene.
Mustang liniment. Read Job.
Put on hot poultices, Apply hop
mashes. Do not swear. Put
mustard plasters over the heart.
Driok Friedrichshall bitler wa.
ter. Seidlitz powders. Take 8
quart of alcohol with a dosen
lomons in it. Take spirits of
turpentine. Rub with spirits of
turpentine.  Slippery elm poul:
tice. Electric oil.”

s
A New Xnsecticlde.

At u recent meeting of the
Royal Horticultural Soclety at
tention was ealled to a new io-
necticide, which consists of cam-
phor dissolved in methylated
upirits to saturation, and mized
with soft soap to the consistencé
of cream, When diluted so '
be fit for use with & syrin
bhas been found an
substitate for fumigstion b
oase of mealy bug, seale, red spider, ete. ¢

) 4

A VERY common reagon for the fallure of muck, when use
% 0 absorbant or in compost heaps, 1s that it has alres
taken up all the water it can bold. It should A
boroughly dried before forming into compost be
bulldiog the besp, plsce muck axd wspure in-
#nd ure about twice as much muck sx manvre,
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A CAUOASIAN WILD GERANIUM,

_There are many geraniums, st prosent confined almost ex-
clusively to botanic gardens, which, says 7% Garden, might
e advantageously grown as ornamental plants in ordinary

- garden establishments; and among thess, one of the most
effective is that of which the sccompanying engraving ls an

fllustration. It is a beautiful Caucasian variety, named g.
; It grows wild In the Talish mountains, and

is closely related to g. sylvatioum, from which, however, it

‘only requires a superficial examination to distinguish it. It

Scientific dmevican,
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watering pot or other vessel, thoroughly mixed, and the
whole poured Into one hole. Repest this for every hole
made, the ares covered by the whole number of excavations
of course belng that under run by the roots of the vine.
Then return the earth about the base of the vine and pour on
plenty of fresh water, so that the poison will be forced deep
down to all the roots. Tho aunexed illustration, which we

oxtract from La Nature, and which is copied from photo-
graphs, will give an {den of the effect of treatment with sul-
pho-carbonate of potnssium. The two feet of vines shown

is of a stronger growth than that kind, and ity flow-
ers, which in color resemble those of g. pratense, at-
tain, as will be seen by the engraving, which repre-
sents them in their natural size, much larger dimen.
sions, This charming geranium is more especially
valuable, both in large and small gardens, Inasmuch
as it is easily increased, both by division of the stem
and by means of seed. In addition to this it is ex.
tremely hardy, and thrives in almost every kind of
soll, It is, as will be seen, covered with soft, spread.
ing hairs. The stem is erect and angular; the stip.
ules broad ; the leavesheart shaped and denticulated,
and having from five to seven oboyal obtuse lobes;
the peduncles, which carry from two to three flow.
ers, are covered with glandulous hairs, as also is the
calyx, which hasawn:like sepals. The petals, which
attain double the length of the sepals, are two or
three lobed; the stamens and carpels are slightly
nairy, and the seeds glossy., The flowers, which are
pendent previous to opening, remain erect during the
time they are in bloom, a period lasting from May
until July. Among sll kinds of geraniums, g. platy-
petalum is one of the best for growing in clumps, in
which it produces, when in full bloom, a striking
-offect, its flowers being large snd produced in great
abundance. It is a remarkably fie variety, and
should always be cultivated where it is possible.
— =
Washing Flannels and Linens.

To whiten flannel, made yellow by age, dissolve
14 Ibs. of white soap in 50 Ibs., soft water, and also
§ oz. spirits of ammonis. Immerse the flannel, stir
well around for a short time, and wash in pure wa-
tor. When black or navy blue linens are washed,
soap should not be used. Take instead two pota-
toes grated into tepid soft water (after having them
washed and peeled), into which a teaspoonful of am.
monia bas been put. Wash the linens with this, and
rinse them in cold blue water. They will need no
starch, and should be dried and iroved on the wrong
side. An infusion of hay will keep the natural color
m buff linens, and an infusion of bran will do the
same for brown linens and prints.

THE EXTERMINATION OF THE PHYLLOXERA BY
ALEALINE SULPHO-CARBONATES,

The sulpho-carbonates discovered by M. Dumas to be a
specific against the ravages of the phylloxera, the parasitic
insect which at one time bid fair to desolate a1l the vineyards
of France, are formed by the combination of & mono-sulphide
with the sulphide of carbon. In order to prepare them, the
mono sulphide is dissolved in water or alcohol. To this
solution the sulphide is added, and the whole is agi-
tated, generating the sulpho-carbonates. Previous
to their general application to vines, these substances
were merely laboratory products, but recently in
France they have been made industrially in large
quantities and at low cost.

The alkaline sulpho-carbonstes (potassium and
sodium) are in the state of a dry salt, deliquescent
and of & fine reddish yellow color; but it is often dif.
ficult to obtain them in that condition. More fre.
quently they are to be had in a liquid state of solu-
tion, more or less concentrated, and marking from
88" to 40° B. The sulpho-carbonate of barium, on
the contrary, is obtainable solid, and in the state of
s yellow powder, sparingly soluble in water.

The useful application of the alkaline sulpho-car-
bonates to the cure of attacked vines requires, 1st,
that all the infested surface may be treated ; 2d, that
the toxic acton msy be carried sufficiently deep in
order to reach all the phylloxeras. These two con.
ditions combine for the complete destruction of the
parasite. It is necessary, moreover, that the remedy
should aect in the most economical manner. The
best means of obtaining a perfect diffusion of the
polson in the soil consists In the use of water ay a ve.
hicle, The quantity of water employed may depend
upon the degree of humidity of the earth and upon
oxpected raing; but the use of some water is necos
sary. From experiments conducted at Cogoae, in

France, and many times repeated throughout that
country, It appears that, to apply the sulpho-carbon.
ate solution, squere excavations should be made in
the soll, about § inches deep and 80 inches wide. As
all the infested locality must be treated, these hales
ghould be made sufficiently near together that the
enrth partitions between them shall become sonled
after the liguid is poured in. The bottom of the ex.
cavation, it Is hardly necessary to state, should be hori-
zontal, 5o as to afford the best opportunity for the solution to
infiltrate uniformly into the earth; and this should be borne
in mind when the natural level is inclined. The holes should
be brought up close to the base of the vine treated, The
sbove done, about 2§ ounces of the sulpho-carbonate, at 40°
B.,Is mingled with any quantity of water, in the ordinary

formed part of a single attacked group, in which the pars-
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GERANIUM PLATYPETALUM.

site had existed for three years, and they had reached about
the last stage of the disease. In March, 1875, one half of
the selected group was treated with the chemical, the other
loft to its fate, In the treated portion, it should be noted
that, out of 260 vines, 60 were already dead. Up to July the
vegetation of the vines, without growing any weaker, had
not improved ; and it was not until the beginning of August
that the leaves began to grow green and the shoots to elon.
gate, Meanwhile, the vines not treated were daily perish-
ing. In October, two average vines, one from each portion,

predicted that by next year it will have regained its former
vigor.,

The water necessary as & vehicle for the poison, in order
to conduct it into the soil, is really & dissdvantoge; and be-
aldes, the most suitsble senson for the application of the
snlpho-carbonates I8 during the rainiest period, when the
earth is already soaked with water. Then, however, the
quantity of water actuslly added as a solvent may be reduced
to its minimum,

In order that the remedy may produce its best effect, there
should be no delsy in using it. Apply as soon as the dis-

ease becomes apparent. In the majority of cases,
however, judging, as many will, from the harvest,
few will have any fears of the malady during the
. first year of its existence; for it In now known that
the plant, slthough strongly attacked, will still go
on bearing; but during the second yesr, the disease
will show its effects and require prompt treatment.
Even then, however, If thers be no further delay, the
vines will not materially feel the ravages of the in
sect,

It is well to remember, in taking Into consideration
the cost of the chemical—and that, at present, Is &
rather indefinite matter—that the sulpho.carbonate
of potassium is an excellent manure, and that it is
quite probable that the excess of crop gained will
Iargely repay the expense of treatment. It is rea-
gonably certain that, in the sulpho.carbonates, the long

- sought remedy against the terrible vine disease has
been discovered; but, on the other hand, with the
exception of the facts above detailed, little is known
or understood regarding its practical use, so that in
that respect s promising field lies open for future
iuvestigators.

— -

Radiant Heat as a Motor for Automata.

Among the many suggestions which have been ad-
vancad relative to the way iv which automata may be
caused to work without the aid of a confederate of
the exhibitor hidden in the spparatus itself, some
ideas offered by Professor Proctor, in an essay in his
recently published “* Science Byways,"” deserve credit
for superior ingenuity.

He argues that, while it is possible that chess may
be played by a machine, it is utterly impossible that
cards can be, and hence an automaton like Psycho,
supposing no person to be inside, is merely a curious
deception. We have only to discover the trick which
infallibly exists, and all is clear., One very plaus.
ible and novel way of performing the juggle, Profes-
sor Proctor finds in the invisible heat rays radiated
from a concealed hot body. A metal globe filled with
boiling water will retain sufficient heat to answer all the
purposes of an exhibition of ordinary duration. This globe
may be placed as near as possible to the automaton, of course
out of sight of the spectators, and so arranged with reference
to a concave mirror that its radiated heat rays are brought
to n focus on the figure, A screen of blackened quartz,
which would not obstruct the passage of the rays, might be
used to hide the globe, or a lens of the same mazerial might
be employed to converge the rays, in lieu of the mirror. By
a simple mechanical arrangement, a confederate located any-

were selected and reproduced, as stated, by photography, for

EFFECT OF SULPHO-CARBONATES ON VINES,

the purpose of the present illustration. The vineon the left
hns very short branches, and its radicular system is almost
destroyed ; it may be considered, in fact, as dead, That on
the right, which was in similar condition to the other before
treatment, is evidently considerably improved, new shoots
appearing and new roots being thrown ouat, so that it may be

where in sight of the exhibitor could so govern the mirror or
lens that the focal pointof the rays could be directed on
any desired spot on a given surface of the automaton.
The latter has before it thirteen cards, and its perform-
ance consists in lifting one of these cards at its proper
turn during the game, This purely mechsanical opera-
tion is not at all difficult to execute, since the move-
ments are few and simple—involving only the turning
of the body until the arm is in position to descend and
seize the proper card. If thirteen buttons existed on
the machine, by touching any one of which the appara-
tus would take a different position and then opearate, the
intervening devices (clockwork being the motar) conld
easily be imagined. The trick would be then to touch
the button without detection, even under the closest seru-
tiny ; and this is the operation which Professor Proctor
proposes that the focussed heat rays shall perform. For
buttons substitute thirteen thermo electric batteries, any
one of which will generate & current of electricity when
heated oeven to & very small degree, and direct the heat
rays on oach at will. Then the one which the rays
strike will, by its current, change a stop or otherwise
affect the general mechanism, to make the figure take
up the card to which that particalar battery corresponds.
Information Is conveyed to the confederate, by any pre-
arranged system of sigoals, from the exhibitor, who
watches the game; and thus the sutomaton might be
worked in a way to which even an examination of its

(pterior would fall to give a certain clue.
— -

HManging Investigations,

Professor Haughton, of Dablin, has recently described
some investigations undertaken by him with & view of
discovering which was the most certain mode of death,
the long drop or short drop in hanging. The results
aro that the most comfortable method of hangiog is to
bo sure of & rope of sufficient elasticity, to place the
koot under the chin with a running noose, and to drop
about 10 feet,

Tuw Modical Times snys that the test employed for selecting
the men for the British Arctic Expedition consisted in making
each candidate stand with his bare feet on a cube of ice.
Those who endured the longest were chosen.
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Eax In England, kettles made of aluminum bronze are em

The Uses of Aluminum,

When we consider the excellent qualities possessed by
this metal, 1ts color, its brightness, Its nnchangeableness in air
ﬂﬁ. -“'m" shuretted hydrogen, that It is not injurious to the
health and can be worked into any shape, it seems remarka-
ble that it has found so little use, and that the great hopes,
which greeted its proparation acconding to Deville's process,
are so far from being fulfilled. The price of aluminum
would be considerably less If it were made in large quanti
tles, as it depends on the price of sodium, the manufacture
of which could also be conducted more cheaply if there were
a cortain and large demand for it. But there isat present no
such Inquiry for it. The advantages of vessels made of
aluminum are not so evident and conspicuous s to be able
easily to overcome old habits, At the London Exhibition of
1802, numerous articles of aluminum were exhibited ; the
Paris Exhibition of 1868 and the Vienna Exposition of 1873
showed that the interest in this ““ silver from clay " had died
out,

Aluminum made by Deville’s process was used at first for
ornaments and other articles de luze; on account of its light.
ness the tubes of opera and spy glasses were made of it. In
physical apparatus and all fine ivstruments where welght is
an objection, aluminum replaces other metals with advantage.
Saber sheaths and dagger handles have been made of it, The
eagles on the flag staffs of the French army are about 44 Ibs.
lighter since they have been made of aluminum, As themet-
al can be drawn out to the finest wire, it has been used for
embroldery, lace, fringe, and other decorations, They have
some advantages over the same articles when made of stlver,
being lighter, and they do not tarnish.

Nevertholess, the use of aluminum has, as we have said,
grestly diminished. Aluminum jewellery is scarcely seen at
the present day, Opticians still use it for spy glasses and
the like. Recently it has been much employed for surgical
{nstruments. In the atélier of C. Schmidt, in Berlin, a con-
siderable quantity is consumed in the manufacture of
splints,

Although there is no mistaking the fact that the high ex.
pectations, with which the appearance of aluminum filled the
public mind, have not been fulfilled, yet the aluminum in-
dustry has a safe guarantes of its existence in the use of the
metal for aluminum alloys, which are capsble of the most
extensive use on account of their excellent qualities,

Aluminum will alloy directly with most metals, generally
with strong heat, which may increase up to the glowing
point. Small quantities of other metals affect the properties
of aluminum, while, contrawise, small quantities of alumi
num change the properties of other metals.

The alloy of aluminum with copper, aluminum bronzs, is
of the greatest importance in the arts, According to Tissier,
as little as 1 per cent of aluminum, added to pure copper, con-
siderably increases its ductility, makes it more fusible, and
givesit the property of completely filling the mold, making a
dense casting, free from air bubbles. At the same time the
copper becomes more capable of resisting chemical reagents,
Increases in hardness without losing malleability, and unites
in itself the most valusble qualities of bronze and brass. The
color of the alloy is almost 2 copper red.

A copper slloy with 2 per cent of aluminum is used in the
studlo of Christofle, in Paris, for works of art. It works
well under the chisel and graver.

The true aluminum bropzes, nsmely alloys of 90 to 95 per
cent copper with 10 to 5 per cent aluminum were frst made
(says R. Wagner) by John Percy, in 1855, They became
generally known through the researches of Deville.

For the preparation of this alloy, perfectly pure copper
must be employed. If to a quantity of melted copper there
be added one ninth its weight of aluminum, the two metsals
unite energetically, with the evolution of o much heat that
the cracible, if it be not exceedingly refractory, softens and
sinks together, The bronze obiained is at first very brittle
but by frequent resmelting increases in strength and ductil;.
ty; the right degree is determined by hammering out a piece
sfter each fusion. As a rule, two or three refusions suffice.
Probsbly the amount of aluminum sinks somewhat belov;
the original 10 per cent. Aluminum bronze with 5 or 10 per
cent sluminum possesses s color very like that of gold. The
slloy with 10 per cent has the color of green gold, an alloy
of gold snd silver. Thealloys polish besatifally, make perfect
castings, and possess great strength according to Anderson’s
experiments, an average of 75,018} 1bs. per square inch.
They are also very flexible, and, at temperatures from a dark
red heat to near the melting point, perfectly malleable. The
castings are perfectly sharp, and can be worked more. easily
than gteel. This bronze engraves nicely, is easily rolled into
sheets, and offers greater resistance to the air than other
bronze, brass, silver, cast iron, and stee],

These excellent qualities give it a namber of uses, In the
constraction of physical, geodic,and astronomical instraments
it is far preferable to sll other metals, In Jewelry and ar-
ticles of art and luxury, it Is employed in large qnantillw-
Mzny kinds of house utensils are made of it and it is nlm;
sdapted 1o journal and sxle boxes. Gun lnd' pistol barrel
s well as rifled cannon, have been made of it, and have do:t;
excellent servies, At present the high price of aluminum
bronze slone prevents ity general use for arms. Morin (who
has probably gone out of the business now) f!;rnlnlmd these
bronzes at the followling rates: 10 per cent aluminum, $6 ;l()
:Jn:::";;i ')‘)e:oc;:: nl)lumlnum, $5.50 per 1b,; b per cent

These prices are four or flve tim
<cles where the price of the raw u::t::I:’ln Il:srzlfnl“l'uluI nw‘nr:i:
quence as compared to the valus of the work, as In phynical
agtru?ol::ilnd the like, the sluminum bronze is slwnys to

preferred,

ployed for msaking preserves and lces from acld fruits,
Morin & Co. mavufacture weavers' shuttles of bronze,
which, of course, do not oxidize so readily as sweel. Cam.
brien recommends this alloy for typs casting, Typemade of
it can be used 50 times as long as those from lead and anti.
mony. Hulot employs it for the bed of perforating machines
for perforating postage stamps. Lange, in (lasshiitte, Sax-
ony, makes watch mainsprings of an alloy of G parts alumi-
pum and 00 parts copper, or of 100 parts aluminum and 6
parts silver. The advantages possessed by such springs over
steel springs are that they do not rust, are not maguotic,
nor so brittle, but are very hard and elastic.

Aluminum slloys not only with copper but with most
other metals, It does not unite with lead or with iron, R,
Wagner therefore suggests the possibility of aluminum
belng employed for desilvering argentiferous lead.

An alloy of 100 parts aluminum and § parts silver can be
worked like pure aluminum, but is harder and takes a fine
polish. An alloy of 6 parts aluminum and 100 parts silver
is almost a8 hard as coin silyer, and has the ndvantage of con.
taining no metal that is polsonous, or that alters the color of
the silver. Such an alloy has been recommended for coin
age, but in vain.

Small coins of pure aluminum, which can be stamped vice.
ly, would be proof against mistake and deception on account
of their lightness. Aside from the fact that the price of
aluminum would vary with its increased product, another
chief objection to its introduction into coinage is that the
people cannot separate the idea of weight from the iden of n
valnable metal.

Aluminum alloyed with 4 per cent of silver is used by
Sartorius, of Géttingen, for making the beam of analytical
balances, for which its lightness and unchangeableness es.
pecially fit it.

An alloy of 99 parts by weight of gold and 1 part of alumi-
num is very hard, but still ductile; its color resembles that of
green gold; 90 parts of gold and 10 parts of silver make a
white and brittle alloy.

The best alloy of aluminum and tin contains 7 per cent of
the latter; it works easily, polishes nicely, but on attempt-
ing to cast it & portion of the tin separates from the alumi-
num.,

An alloy with 3 per cent zinc is, according to Débray, hard-
er than pure aluminum, but very ductile and brilliant.

A thousandth part of bismuth makes aluminum as brittle
a8 glass, says Tissier.

According to the same authority, aluminum will unite with
mercury only when moistened with caustic alkali. The
amalgam is very brittle; the aluminum in it oxidizes easily
in the air, decomposes in water, and in general acts like the
metals of the alkaline earths. Jehn and Hinze have found
that aluminum, when rubbed with leather impregnated with
mercury, oxidizes to alumins.®* Perhaps an aluminum an-
algam was first produced.

With iron, alaminum produces an extraordinarily hard al-
loy. A compound of 245 parts aluminum with 755 parts
iron is silver white, and does not rust in the air. On treating
with dilute sulphuric acid, the iron dissolves and leaves the
aluminum behind. A slight addition of 8 parts to 1,000 parts
of steel imparts to it all the properties of the best Bombay
wootz. Rammelsberg has, however, never found any alum-
inum in the samples of so.called aluminum steel analysed by
him.—Dr. Bizdermann.

SCIENTIFIC AND PRACTICAL INFORMATION,

THE SECRET OF EDUCATING FLEAS.

The editor of Za Nature has been investigating fleas, with
& view of discovering where, in those aggravating insects,
resides the capability of being educated. His conclusion is
radical ; he says they cannot be educated, and that all the
tricks so ingeniously exhibited by self-styled trainers are
merely caused by the natural efforts of the insect to escape.
Apy one can mske them draw minute wagons or go through
similar performances, if care be taken to secure them to
their work so that they cannot jump. It seems to us, how-
ever, that it must require considerable skill and ingenuity
to hold the lively creatures while the securing operation is
in progress.

ROYAL ROAST BREF,

The traditions) baron of beef,which sinee time immemorial
has graced the sideboard of the king or queen of Eagland
on Christmas day, weighed this year 800 pounds. An Eng-
lish contemporary states that it was cut from a prize bullock
bred from the choicest stock on the Royal Farm, Rounds of
beef weighing 80 1bs. each, and spiced, were forwarded
by the Queen, slso in accordance with old custom, to the
courts of (termany, Austris,and Belgium. The Queen’s stock
farm is said to be & model establishment. It appears cor-
tainly to be a productive one, judging from the fact that the
Christmas sale of fat cattle netted Her Majesty the neat sum
of $15,085,

THE ARTIFICIAL DUTTER INDUSTRY,

The perennial French artificial butter hins turned up again,
this time under the name of bewrrine. It has recently Loen
patented in France,and consists of boof suet mixed with from
15 10 20 per cent oil (kind not stated) and from 6 to 10 per
per cent milk. This reminds us that at progent there is an
open fisld for artificial butter in thin country, the so cnlled
oleomargarin having gone out of existence. The material
met with & fierce opposition from the butterand cheeso trade
and from dairymen generally, on the alleged ground that it

*Professo oenry W o ; a >
PIODOFLY . r Henry Wurtz, of Hoboken, had previously discovered this
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was used as an adulterant and not as & bona fide production.
There isno doubt but that it met with very little popular
favor, and probably this, together with misfortunes in busi.
ness maongement,threw the concern eventually into finanels)
trouble, Several well known scientific gentlemen of thig
city were interested as stockholders, and upon them soms
of the pecuniary losses fall.
‘O
Curiositios at Contral Park,

A reporter of the Eeening Post has been the round of the
American Maseum buildings, including the ZoGlogical Gay.
dens, located In Central Park in this city, We extract the
following Interesting observations from his report:

The Museum nod Zodlogical department of live animaly,
and the Park in which they are located, are among the most
nttractive places in which strangers visiting New York can
spend & bhalf day, The new bullding of the American Mus.
oum will soon be finished. Contributions of fossils and other
curlosities are constantly belng made by our citizens and
travelers. A very beautiful series of polished cale spars from
Eogland, and & large number of ores, were given by Mrs,
Riley, of New York, who has also sent, for the archmological
department, & number of rare implements of ancient and
modern date, The Museum received a very valuable Christ.
muns present from its president, Robert L. Stuart, namely, the
library of Mr, Carson Brevoort, which cost some $15,000 and
includes n large number of works on ichthyology.

A BIBLICAL DEPARTMENT.

An interesting department has been established, in which
are cértain of the animals that are spoken of in the Bible—
a department for Bible animals, This was begun by the re-
ception from Beyrout, in Syria, of a collection comprisig
foxes, wolves, some reptiles, and birds, all from the Bible
neighborhood of Syria. The specimens were preserved and
stuffed by students of the Protestant College in Syria, which
is under the charge of the Rey. Stuart Dodge.

ANCIENT IMPLEMENTS,

The American consul at Shanghai has very kindly sent for
the department of archwology a collection of implements
which represent the customs of ancient times. His object is
to secure specimens of typical implements that have not be-
come modernized. Chins and Japan, like every country
opened to civilization, show many signs of innovation.

Lately he has sent a collection of the implements used in
games. Dominoes in many shapes sre among them, as are
also playing cards, somewhat resembling those used at the
present day.

THE CAT FAMILY.

Mr. D. G. Elliot, a naturalist of this city, who has long
lived in Eunrope, engaged in publishing his Iarge and valus.
ble monographs on birds and mammals, has at various times
given to the Museum valuable specimens. Being a gentle-
man of leisure and competence, he has devoted himself to
the interests of this institution, and has secured meany ob-
jects of great value which were offered for sale in the large
cities of Europe. One of his latest gifts is a series of speci-
mens of the cat family. Seven specimens of cats, represent-
ed by stuffed and mounted skins, that are included in the
abovementioned work, have been given to the American
Museum, and now are numbered among the elegant speci-
meps in the case assigned to the cat family. One of the
largest tigers ever captured is in this collection, mounted in
the manner of those in the British Museum in London.

OTHER RECENT GIFTS.

A most valuable gift by Mr. Elliott is the collection of
Madagascar monkeys or lemurs, mounted in the best style of
taxidermy. Another exceedingly rare and valuable acquisi-
tion from the same source is the manatee, and a skeleton of
another. The above are all mounted in the manner sdopted
at the British Museum.

Mr, Elliott has also given several thousand specimens of
skins of North American birds, a collection made especially
for the use of students in ornithology. These specimens are
stuffed but not mounted ; they are neatly laid out and placed
in drawers to be placed in the ornithological rooms of the
now Museum bullding. One room is arranged for a chemical
Inboratory, and another for work requiring lapidaries’ tools,
etc. Rooms are assigned for the various departments of con-
chology, geology, ete.

Dr. Rudolph Witthaus, of this city, has given recently &
valunble cabinet, consisting of several thousands of species
of beetles, in addition to his gift of foreign coleoptera
which the Museum has already in its possession,

Mr. William Heins, of New Jersey, a prominent business
man of New York city, has found time in his leisure mom-
ents to accumulate a very large collection of foreign and do-
mestic butterflies of some thousand species. These will find
pllllce in the Museum as soon as the new cases nre ready for
them.

The fact that the new building of the American Museum
is absolutely fireproof, both as an Isolated structure and as
one entirely built of stone snd metal, gives confidence to
thoss who desire to place objects there, Specimens are ad-
mirably exhibited also, which is another inducement, every-
thing having & place worthy of 1w value.

THE ZOULOGICAY, GARDIENS,
The wild animals of the zodlogioal collection in Central

Park seem to thrive very woll, though the accommodations
wre not of the best. Much interest has been felt in the sue-

cess of the exporiment of trusting the important dutles of

nursing the fufant king of beasts to s dog. One of the llon-

csses of the Park collection gave birth to two healthy kit-
tens, and from some unexplained caused falled to glve them

requisite nourishmont, A fine large muastlf was at hand
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and tﬁl"pnng llons were offered to her tender care, The
gontle mastiff immediately fondled them and assumed the
oharge, and has since, for & number of weeks, nursed them
with affectionate attention. The kittens are gotting large
and olumsy, and, in a playful mood, sometimes caross their
stepmother with unsheathed olawy,

There are frequently unploasant deformities in the lions
born and bred here. Thelr logs are too short and are some-
times bowed very noticoably, There are a number of hyenas
now in the Park collection, which were reared there. They
are nearly black in color when they are born,

Beside the common spotted hyena there is a striped
species in the collection, which is regarded as new to Sclence.
This creature has u stiff mane, which is erected at every
movement,

THE “IIAY CRITTERS,"”

The young eamel was one of the most interesting of the
creatures born in the Park, Then there are Cape buffalo
calyes, and the benutiful Zebu calf, and the bison calf, and
several others,

Since the completion of the large new house for ruminants,
or ““hay critters,” as they are familiarly called, the exhibi-
tion has been very fine. The equine antelope is exceedingly
curious, and is rarely seen alive, Some fine elands and two
antelopes, called blesshocks, are also here. Another Indian
antelope, with twisted, lyre-shaped horns, has just been ob-
tained. There is the gnu, or horned horse, also, who be-
longs to the antelope family.

THE SEA LTYONS,

A recent improvement in the treatment of the sea lions is
worthy of notice. The pond in the rear of the carnivorium,
which has heretofore been used for the great wading birds,
has been surrendered to the seals and such creatures. This
exhibition is now one of the most entertaining. There are of-
ten six or seven large sea lions here, and they fully enjoy
the ample space. They play briskly with their fellows, dive
and leap, plunge in at one side of the pond and shoot out at
the other. They hobble about on land, chasing each other,
presenting & most grotesque appearance. One seizes a piece
of ice in his mouth and tosses itin the air, catching it adroit
ly as it falls; another vaults upon the bottom, beneath the
water, and pulls under his fellow who is guietly sleeping on
the surface. It is surprising to witness the agility of these
creatures on land. They chase each other very briskly
around the yard, leaping much asa puppy does in his at-
empts to caper.

o

Poetical Soap.
Messrs. Water and Ofl
One day had a broil,
As down in the glass they were dropping.
And would not unite,
But continued to fight,
Without any prospect of stopping.

Mr. Pearlash o'erheard,
And, quick as a word,
Ho Jumped in the midst of the clashing;
‘When all three agreed,
And united with speed,
And Soap came out ready for washing.

DECISIONS OF THE COURTS,

United States Clrcuit Court---Fifth District ot
Louisiana.

PATENT STEAMBOAT STAGING AND DERRICE.—O. K. CONVERSE AXD OTHERH
Py, JOUN W, CANNOXN AND OTHERS.

Woops, Cir. J.:

The complainants allege that they are the assignees of a patent lssued
to one A. Jobhn Bell, dated January 22, 1851, for an **hoprovemvnt {u steam-
boat staging;’' that they are also the ssslgnces of Lwo patents lssued to one
Hannibsl S. Blood, the Urst dated Juno 7, 1670, being * & new snd useful {m-
proyvement in derrlck or holsting crane, and relating particularly to s means
Tur avolding the lsbor and delay incident to handling and mnnltpulnunp
lieavy landing stages used on steambonts and water craft by manual lsbor, "
snd the second beln l}mlcm duted March 26, 1592, for an *‘Improyvement
fn derricks;'’ that all of the fnventions named in sald three letiers patent
relate to the manper and mode of manipulating aud bendling stages used on
steamboats and water craft for lunding freight snd passeogers, wheroby
munual labor {8, in & great measure, dispensed with, and great economy (n
the navigation of such vesscls effected, ns well o8 a large decrease of ex-
peuse {n the navigation saod use of such vessels and water craft,

That the defendants, John W, Cannon snd Willlam Campbell, the Orst
largely interested (o the steamer Robert E. Lee as owner, and the lattor be-
10g her master, are uslng upon sald boat two several machines, which are
lufvlununny fo their mode of construction the same as the machine de-
reribed (n sald three letters patent,

The bill prays for & perpetual injunction again it the defendants Lo restrain
them from ln(rlnlnnx upon the patents owned by the complalnants by the
|l'..o“ of sald machines now employed by them upon the steamer Robert K.

0,

The answor of defendants dentes any (nfringement of the patents held by
complaloants, snd clafms that they uke ap apparatos lnvented by one John
Parkins, and patented o glm by letters patent dated May 7, 1872, which dif.
fors substantinlly and materially from the apparatus covered by the patents
owued by complainants, aud 1s not au infringement thereon,

In pasiiog upon the lue of infringement, the quostion to be dotermined
18 whother, under s variation of form or by the use of a thing which bears a
different unme, the defendant sceomplishes, by bis machine, the same por-
poRe or offect as that accomplished by the patentee, or whether there s o
ronl change of structure or purpose.

If toue duwlm’ fntroduced by the defendsot constitutos a mechanical
equivalent, 1o reference (0 the mesns used by the patentoe, and 1, bosldos
being o equivalent, 1t secomplisben something useful boyond the effect or
purpose sccomplished by the patentoe, 1t will atill bo an Iulrluﬂrumul N re-
wpoota whit th covered by the patont, although the further adyantage nny
o & patentable subjoct us an Lmprovement on the former invention, (Drow-
woand, In Foss ve, Hobert, 3 Fisher 81,)

The materisl question s not whether the samo elomonts of motion or the
BALOY num‘mmml parts are used, but whether the glven effect Is produoced
substantindly by the same mode of operstion and the same combination of
powors (b both machines, (Btory, J., In Odlorne v, Winkley, 3 0nll,, 64,)

In determining the ?umnlnu of Infringeaent, we are not to determine
about similarities or dffferonces murely by the name of things, but ure o
100K to the muchines or thelr several dovices or olemonts (o tho Hght of what
they do, or what oflice or tunetion they perforu, or how |lw{ ‘mrfunn 1,
uod w o that s thing s substantially the satme s auother if 1t porforms
substantially the same function o substantially the sawe way Lo obtaln the
wame rosult, (Clifford, J., In Viocent Retinery es. Matbhiason, 9 Fisher,

e

‘|‘|'"- yule 1o, and 50 1t has peen settied, thar If two maohioes bo substan-
tally the same wnd oporate 1o the same mauner, though llwr may differ (n
Torus, proportions, and utliity, thoy are the same in prineiple, (Washing-
ton, J 1o Koynns ve. Eaton, § Wash,, 444 )

Ax hotwaon & devies conceded to bonew and a device olalmod ¥o Infringe,
because an oquivalent, the allegoed Infringer could not protect himsalf by
showing un\l.ulllnumln s device was the equivalent of the patentoe's de
viee 1o all e funotions and 1o e constrootion and mode of operation, yot
by other sdditional festuren 1t pussesscd other and furthor useful functions
Buch a dovies, though an lmprovement .“m" the putanted one, would be an
aporopriation of 1t, (Woodruff, J., lo Burrem vs Hall, Omolal Patent Ke
ports, Yoi. 1, 457,)

To constitute an (nfriogemeont, the coutrivances for the purposes tn view
WUt bo substsotielly dontical, and that Is subptantinl (dentity which outns
rr"lln;uu- the application of the prinoiple of the lnvention, (Page ve. Forry,

Nher, 4,)

1t wakes 0o msttor what sdditions to or modifentions of a patentee's In-
veution s defendant may have made: f he hay taken what bolonged to the
Patontoe be has iufringed, sithougl with his hnprovewent the or winal o
hlne or device may be much wore useful, (Bprague, J., Howe vs, Morton
1 Flstier, 1.)
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Applying these principles to this case fn hand, there oan be no doubt that
the defendanta havo appropriated the fnvention covered by the patent of A,
John Boll, That they have Improved upon parts of the comnbination may be
true, but they are using the fdes drut suggestod by Bell and covered by his
patens, namely, the handling of & stenmboat stage by moans of u rope kt-
tached to a derrlek, through fores appliod by a power windliass,

The varfations which have been made In the method of attaching the roru
1 the form of the derrfck (o the position tn which the stage Is placed on the
deektlro {mmaterial variations, which do not affect the question of fnfringe-
ment,

As the patont to Bell bears date prior to the use of nlnyon by the Marine
“rl{lmlo, or to the rubllwuonm Apploton's ** ulctlounrg of Mechanien, ' the
dofense of want of poyvelty cannot be maintained, The averment that the
devico of Holl I8 not userul cannot be sustalned,

All the lnw roquires as to utility (s that the Inyention should not be frivo-
lous or dangerous, It does not reqnire any given degreo of utility, If the
fuvention 1 usetal at all, that salocs, (Cox vs, Gregge, 2 Flaher, 1745
Hofr hefm vy, Brandt, 8 Fiher, 215,

The result of this view ia that thore must be o decreo for complsinants
direoting a porpetual Injunction to go ngainst defendants ay prayed o the
DI, and a reference to n master for an aocount of profits,

Supreme Court of the United Stntows,

OOTONER TERM, 1875, PATEXT BAWMILL,~ CALEN VM6 AND (UNOROR B,
OREEN, PLAINTIFFPS IN XHHON, V4, MILTON A, HAMILTON, ADMININTRATOR
OF PALMER HAMILTON, DEOEANRD, <IN NRHOR TO THE OINOUIT COURT OF
TUR UNITED STATRES FOR THE NASTEIN DINTHIOT OF MIONIGAN.

Mr. Justice BrapLey delivered the opinfon of the Court,

This was an action brought to recover damages for the Infringement of
certain le ters patent granted 1o Hamwllton, the pialnti below, for au fm-
proyement (n sawmilia, The defendants pleaded the gonoral Issue, with
notlce of special watter, sutting u‘v sevoral prior invontions, amongst others
lnhu of one 1‘£° _Btnu\:. The plalotit's patent was datea the 5th day of

ccewmber, 3

The defendants losiut that Hamilton's patent 18 defective for not clearly
describing the position puni«mlleullr or otherwiso, In which the eurved
fllldﬁl should be placed: and that if any required position can be Inferred

rom the patent It 1 n peouliar one, whilst the guides of the defendants’ saw
are inclined st a slight angle to the perpondioular, A to the slleged defect
of the patent, there I nothilog fn the objection, The Invention olafmed is
an {provement on an old machine; and It I properly taken for granted
that the practical meehanle s acguainted with the consiruction of the ma-
chine in which the Improvement is made; and nothiog appears In the cose
to show that any pecullar position, ditforent from that of sawmilis con-
structed in the ordinary way, Is necossary to ronder [t effective and useful,
The cssence of the Improvetent hias nothing to do with the procise position
of the guides, Itinn {on o lanieal moans to produce o rock-
{ng motion of the saw, And this combination 1s Just as applicable wo guides
that have a slight inolinstion as to guldes that are perpendienlar, We think
that there 18 no ground for elther branch of the objection, The description
1o the patent In wuticlontly specine; and tho inclinacion of the defendants’
guldes cannot exempe thom from the chinrge of {nfringemont,

The complaint made by the defendants, that the patent Is defoctive In not
stating the nature of theé curve for the guldes, whether that of » efrele or of
some other Ngure, In viow of the subject watter of the lmproyement and of
the diagrams annoxed to the patent, are not suficlont to affect fts valldity .
Any good mechanie scqualnted with the construction of sawmills, and hav-
ing the patont and dl:{(ram bofore him, would haye no difficulty (n adopting
the fmprovement, and msking sultable curves,

The conclusions to which we have como are doclalve of the case, It is
unnecessary to discuss In detail the different points mado ot the trisl, or the
several Instruotions asked. We have examined thom all, and find nothing
on which to base a Judgment of reversal, If Straub's patent would have re-
vealed anything to affect the valldity of Hamilton's, the parties did not see
it to spread It on the record, and thereforo we have no means of declding
that question,

The Judgment Is aflirmed.

Reeent Dmevican and Lovelgn Putents.

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED ISTLE MACHINE,

Gufllermo Roberto Welke, Parras do la Fuento, Mexico.—The ob-
Ject of this invention 18 to produce an Improved machine for mak-
ing lstle, or the fiber of the lechugilla, which I8 applied In Mexico
to the manufacture of a large number of articles, a8 haummocks,
eacks, ropes, nots, cotton bagging, wagon sheets, earpets, and simi-
lar objects, The invention consists mainly of devices for scraplog
tho leaves, while being drawn by rollers through the scraping
knives, which are made to yleld to the thickness of the leaves. The
leaves are placed between the serapers up to a gage plece, and then
carried with the sorapers toward the feeding rollers. Silding and
reciprocating soraping Jaws are operated by sultable transmitting
mechanism, by the forward motion of the scraper frame, for
soraping off the ends of the leaves which are conveyed to a recelv-
ing platform, and dropped by the same to a receptacle below.

IMPROVED WIRE STRETCHER.

Seman Taber, Russel Taber, and Charles M. Morgan,Hesper, Iowa,
assignors to Seman Taber, Darius F. Morgan, and Charles M. Mor-
gan, same place.—Thisdevice Is for tightening wires that have been
strang up, and especially fence wires. A bent bar is held trans-
versely with the wire to be tightened. The wire is passed between
pins on gaid bar, and the latter is turned longitudinally with the
wire. The wire is then passed into the slot of & drum secured to the
bar. The drum is turned by means of & wrench, to give the desired
tengion to the wire, a pawl holding the drum securely in any posi-
tion fnto which it may be turned.

IMPROVED ROTARY PUMP,

Willfam O. Crocker, Turner’s Falls, Mass.—There are two toothed
pistons engaging the one with the other, The peculiar construc-
tion of the teeth of the pistons enables the said teeth to be made g0
small that at least one tooth may always be In contact with each
abutment, while at the same time having sufficient water space,
To each of the abutments are swiveled set scrows, so that they may
be adjusted at any desired closeness to the plstons. A vent cham-
ber and a suction chamber are formed in each head upon the oppo-
gite sides of & line joining the shafts,

IMPROVED TACK MACHINE.

Charles P. Weaver, Norristown, Pa.—This lnvention relates to
machines with two cutting Jaws for making tacks or small nalls,
and conslsts in 80 comblolog the header lever with the crank pit-
man by alever, plo,and lnk, that tho power ean be applied directly
n the line of the work, thereby avoldiog nll lnteral strain and dis-
pensing with tho usual long arms and orooked ends of the hending
lover, and allowing the slze and welght of tack machines to be re-
duced 1ty por cont,

IMPROVED CARL COUPLING,

Potor O, Murray, Slontsburg, N, Y. —~This Invention consists of a
contrully rocomsod drawhend,with n stutionary Huok attached thereto,
that (s coupled by the laterally sliding cross pin of the connootivg
drawhend, tho pin belng gulded und locked In opon or closed posi-
tlon by n ulde standard and pin rod,

IMPROVED GAN GOVERNOR,

Dauvid 13, Pooblos, Edinburgh, Sootlnnd,—~Botwoen two half cases,
mude of coast lron, o Hexible dinphrogm 1s fixed, and n puseage for
the gas 1 made botweon the uppor and lower ohumber through the
projecting pact of the ouse, In the lower half n rocoss I8 made to
recolvo n dlsk of metal not weted on by gas,  In the conter of this
disk n holo In mude, Into which the conlonl polnt of & regulating
porow I pluced, no that, by moying It, the holo can be opened or
olosod,  The top of the sorew (8 surrounded by n bead forming a
rocoss, Into which wux onn be run to recelve s stamp for a seal,
The valve, mudo of fusible wlloy, s of u double conloal ghape, with
u stom at one ond,  The other end rosts lo w stop made (o the head
of the centor sorow, whioh keops tho motal disks to the dinphragm,
The bottom of the burner tuboe nots as n yalve sout, and by this are-
rungomont tho valye oun bo takon out for cleuning by unsorewing
the burner tube, without taking the governor to plecos,

IMPROVED AUTOMATIC TELEGRAIFIL KEY AND REGISTER,

Luclen 8, Crandall, Now York olty, ~This 18 an improved sutos
matlo tolegraph key and roglster, by whiob, {t Is olalmed, the man-
unl sod meotal labor 1o transmitting telegraphiv slgnnls are fuclll-
tated und simplified to u considernblo degroe, the working capacity
of tolograph linos noronsed, and the ueournte manipulntion of the
fnstrument woquired by the operntor with little praotice, The in-
voention conulats of n lotter ring, whioh Is divided along Its ciroum-

ference by Insulated and non<insulated portlons and separating re-
cesdes, to correspond to the characters of the Morse alphabot. A
number of spring keys nre arranged around the letter ring, and
lettered nlphabetically, to correspond with the Morse lettars of the
ring. A bridge at the end of cach key forme, when the key Is de-
preesed, the contact of the letter riog with one of a sories of
needles radinting from a vertical shaft that s Intermittently ne-
tunted by the magnets by a local battery. The letter ring and
spring needles form the poles of the maln line battery, und record
the depressions of the keys by a relay magnet with an armature,
having lever with recording stylus at one end, and stop puwl at the
other end. The stop pawl rel a spring-ncted slip wheel that
throws a local actuating battery In circult, which Imparts, by two
magnets with armature pawls, switch, and governor, intermittent
motion to a motor wheel, connected by a partially Insulated and
non-ingulated step with a recess and spring rider, by which the mo-
tion of the motor wheel and needle arms may be kept up aftor the
main line circult 18 Intorrupted, to register spaces in and between
letters. The number of needle arms correspondends with the sub-
divisions on the letter ring and the number of teeth on the motor
and slip wheels, to expose at aoy moment one of the needles to the
action of a key. This correspondence between divisions of letter
ring and number of needle arms, and of teeth on motor wheel, in
connection with the Intermittent motion of motor, gives o dwell at
the points of magnetization and demagnetization of main lne cir-
cult. The closing of the main circult by the key throws the local
circult into operation, which revolyes the needle wheel until the
local elrcuit is Interrupted by the action of the hook pawl on the
8lip wheel, and the return of the needle through the recess of the
letter ring.
IMPROVEP MILLSTONE DRESSING MACHINE.

William B. Chase, Faribault, Minn.—This is an improvement In
the class of millstone-dressing machines {n which a pick or cutting
tool i3 operated by o vibrating lever, and caused to travel over the
face of the stone by means of pawl and ratchet mechanism. The
construction Is such that a greater or less degree of forward motion
of the pick may be produced, and the operation of the same on the
stone accurately adjusted and interrupted by the bandle of th:pick
lever, the forward feeding of the pick belog obtained by u screw
turning lever pawl and ratchel mechanism.

IMPROVED LEVELING AND TRAMMING APPARATUS FOR
MILLSTONES,

James T. Beckwith, Cameron Miils, N. Y.—This consists of a
frame suspended from another frame, on which the stone rests,
and I8 leveled by screws from below. On the suspended frame are
screws, which, being adjusted in the frame when the stone Is first
leveled by Ita face, serve alterward to level the stope at any time
without removing the runner. This lower frame serves for tram-
ming the spindle. In addition thereto, a couple of plumb lines are
suspended from an upper frame on the spindle through a lower
one, by which the gpindle may be trammed.

IMPROVED MACHINE FOR BORING AND WALLING WELLS.

Charles B. Stough, Monticello, Ill.—A wheeled frame supports a
circular way, beside which is a tonthed rim, whichgives rotary mo-
tion to a horizontal shaft, which {s mounted in a frame, the said
frame being rotated by suitable power. An arrangement of rollers
in the frame bolds the auger shaft,which is rotated with said frame,
and sald rollers also allow the shaft to settle as the auger pene-
trates. As the auger enters, the soil passes upward to a case from
which it is removed and raised to the surface by an endless bucket
chain workiog on the auger shaft.

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED SLED FROPELLER.

William H. Shelton, Jr., New York city.—The sleigh is provided
at both sides with slotted guides, and fulcrumed lover handles slide
loosely tberein. 8ald handles have end claws that take bold of the
ice or ground, and produce, by the weight of the body, the forward
motion of the sleigh or carriage on the fixed lever fulcra.

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS.

IMPROVED OLLER.

George W. Parsons, Salisbury, Md.—Thoe construction of this oller
{s such that it may be overturned without splilling uny of the oll,
and the amount of ofl discharged can be readily controlled. There
is an ingenious arrangement of rack and pinion mechanism Inside,
which ordinarily keeps the nozzle shut, but which opens the samo
to a degree corresponding to the distance in which the bottom of
the can is pressed inward.

IMPROVED STEAM RADIATOR.

George P.Jacobs, Brookiyn, N. Y.—~This Is a one-plece mdiator
tube, having four steam ducts surrounding the ceatral mr tube,
sald ducts belng in pairs, the two of a pair being conneoted, but
each pair being independent of the other. Ry this arrmugement, in
addition to the increased outer madiating surface, there s a largo
inner radiating surface, along which an active current of air is in-
duced.

IMPROVED LEACH,

Marion P, Wolfe and Edwin M, Heokel, Crawfordsville, Ind.—This
consists essentinlly of an ash recoptuclo and lesch having an (nclined
and channeled bottom, and a top reservolr with perforted bottom
to distribute the water and draw off the lye,

IMPROVED STREET SPRINKLER,
William Westerfield, Now York clty,—Thisls n platon shaped valve
locsted in the main pipe connooted with the sprinkling tube. The
pipo which leads water from the tunk entors the muin pipe, nnd ss
the valve {8 adjusted, one or the other side of the nperture of the
former wuter 18 shut off or admitted to the sprinkler, This enables
the tlow to be governed more convenlently,

NEW AGBIOULTUEAL INVENTIONS,

IMPROVED CHURN,
James L, Sprague, Hermon, N, Y.This lavention (neludes pros
peller shaped paddles which druw the oronm to the conter of the
churn, and through sultable npertures in whioh ale (s foroed through
the orenm. Devices are ndded 10 provent ologgiog of the oremn at
the corners of the ochurn.

IMPROVED GIAIN TTRADRIKR,
Charles K, Myers and John W, Tewin, Poldn, T assignomn to Peter
Woyrich and C. K. Myors, of sume plioo,—In this appamtus the out-
tor bur can be ndjusted for cutting the graln higher or lowor, and
can be reguluted to sult varying hights of graln, There ure noyvel
devices for moving the siokle bar, and various useful lmprovements
in construction, tonding to add to the genaral eicienoy of the mas
ohine,
COMBINED SCRAPER, CHOPPRR, AND DIRTER,

Arthur L, Spence, Alma, Ark,~This maohine sorapos the cotton
plants, chops thew, and then, by monos of plows, diets thom ns It
advances, The new feature fnteoduced s u dovice (n conneotion
with the choppers which, should they strike un obatrucstion, allows
¢hem to stop thelr motion, while that of othor parts of the appas

Atus continues,
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J. H.P. can make a cement for mending

— ' iven on
‘“‘W:Lm Balsnce Piston,doubles | rubber boots by following the directions given o

 powerof Steam! \ars free, Farreliy Alden, Pittabth,
 @Wrinkles and Recipes” fs tho best pruotical

p. 208, vol. 30.—S. A. G, will find that tho fircless
lc;oomou\-e. desoribed on p. 96, vol. 30, answers his

Aandbook for Mechanles and Engineers. Hundreds of | description.—A. V. 8. will find a description of the

walusble trade suggestions, propared expromiy by celo-
brated experts and by correspondents of the v Sclentifie
Amorican,*’ 30 pages. Elogantly bdound and filus-
trated. A splendid Christmas glfe for workmen and
apprentices. Matled. post pala, for £1.5, Address f1.
N. Munn. Pablishor, P 0. Box 770, New York elty.

Univorsal Sorow Cotting Index & Rule for Com-
pound Gearing, 100, E. Lywan, O.R..:olvlv ll-néu. CL.

t Lino 8h Palleys, Dead Pulleys, Coup-
llnl::! eto,, i: thclcr:‘nnky. wlogne free. A. . Cook
& Co,, Erle, Pn, o g T

WProva R 1, gly
-ﬂﬁﬁl?mmﬁmﬁm o't mnl‘lnle‘lan in motal.

e Salo—81 in.X15\§ the, S50 18 In.X12
nf:;'%t mn?m.m&.:tamw: gln.t‘mucklng Latho,
$195; 16 f1. Maner, $850; ¢ fr.Plancer, §275( 5 ft. Planer, 8385
8610, Drill, §123. Shoarman, 45 Cortlandt §t,, N. Y.

cdueation, who I8 a com-
&’mﬁrﬁ){lnor. and I’\n nome practical
experioneo. wishes omployment. Bast References. Ad-
drom M. E,, Jamalca I'laln, Mass,
—A & , Sample f tpald. A
\rlt!l ‘: luAb:lutrgdmnmnnl.p Womr '::':rklzr Medi-
elne Company, Salem, N, J,

Wanted—The address of Metal Shawl Strap Han-

dle and Belt Buekle M'f'rs. F. Turner, Frankford, Pa.

Solid Emery Vuloanite Wheels—The Original Solid
Emery Wheol—other kinds tmitations and Inferfor. Cau-
on—Onr pame Is stamped fn full on all onr best Stand-
ard Belting, Packing, and Hose, Buy that only. The
best {s the choapest. New York Belting and Packing
Company, §7 and 8 Park Row, New York.

Wanted—Machines for Knitting Fancy Worsted
Wobs suitablo for berders, H. E. Dillingham, 39 and 41
East Broadway, New York,

Wanted, to trade & fine new C, F. Breech L. Shot
Gun, new system, for a wmall $t, Eogine., Address A.
Franke, Wapakoneta, O,

For Sale—A new No. 1 Double Cylinder Link
motion, Upright Engine, 4 b, p. For further informa-
tion, address A, H. Allen, Box 57, Racine, Wis.

Book on Makingand Working Batteries, Electro-
typleg, Plating, &o., 25 cts, T. Ray, Box 185, Ipswich, Ms,

For Sale—Largest sizo Bogardus Mill, for ores,
druge, &c. Cost 500, Offered for 230, A pair of heavy
Chasers, or Crashiors, $250, Cost $600. Box 313, N.Y.P.O.

Wanted—From $5,000 to $8,000 capital in a long
established and p bl hine busl to develope
one of the most promising patents ever produced. P, O.
1006, New Haven, Ct,

Proposals for Liquid Vent wanted. Manufactu-
rers, addross Liquid Vent Co., Kansas City, Mo.

Wantad—Locomotive Engine, Model size, in per-
foct working order for steam. Address, stating sfze and
price, T. B., Box 834, New York Post Office,

‘Wanted—Man competent to take full charge of
manufacturiog first class Engines in a western city.
Best references required, Address F, D., 109 Liberty
Sereet, New York.

For Sale, to Close an Bstate—A Valuable Patent
Evaporating Pan for Parior Stoves. For particulars,
apply to Box 52, Troy, N. Y.

A Party offers a sbare of a valuable invention to
one who will procure a Patent for the same. For partico-
jars address J. F. Ba, Box 77, New York City.

For Sale—A good manufactusing business, se-
cured by Patent. Address H. R. Van Eps, Peorls, 111,

34,1, &2 Horse $30, 60, & $100 ; Boilers
for ssme, §75 & $100. T, B Jeffery, %53 Canal St., Chicago.

For best and cheapest Surface Planers ani Uni-
versal Wood Workers, sddress Bentel, Margedar : & Co.,
Baml.ton, Oblo,

Small Stewns Yachts, Yacht and Stationary En-
gines, Shaftiog, &c, §. E. Harthan, W . Ms.

glass-tempering process on p. 42, vol. §2.—P. V.
will find an excellent rocipe for yeast on p. 153,vol.
83.—M. G. F. will find directions for hardening soap
on p. 104, vol. &.—J. J. M. and others, who lnql‘llrv
as to piscloulture, should address Seth Greon, B,
Rochester, N. Y.—J. A.'s query as to tho rolative
motion of parts of a wagon wheel is angwerced on
p. 208, vol. 81 —W. Y. Jr.is informed that we do
not know the copying fluid hementions.—J. F. M.
and otherg, who a8k as to the congtruction of spe-
ofnl machines, should address the manufuoturers.
—A.R. W.will find a recipe fora deop binok ink
on p. 02, vol. 33.—W.& 8. will find a recipe for n oo~
ment for filling millstones on p. 251, vol, 81,0, O,
will find a recipe for a waterproof whitowash on
p. 408, vol. 2.—0. C., 8. P. B, F. B. P, G, H. I,
J. W. D. ghould consult the Beckeeper's Magaxine,
14 Murray street, New York city.—J. W. €, will
find a recipe fora good mucilage on p. 87, vol, 83,
—H. H. B. will inda recipe for aquarium cement
on p. 48, vol.53,—J. J. R. will find some information
as to galvanized iron water pipes on p. 218, vol, 25,
and on p. 264, vol. 20.—F. J. R. will find a simple re-
oipe for tanning hides on p. 147, vol 30.—-C, L. R_,
will find a recipe for inyisible ink on p. 209, vol, 0,
—H. B. will find a description of Professor Tyn-
dall's respirator on p. 178, vol. 32.—G, A, McC, can
convert hig black ink Into copying by adding a
little refined sugar.—C. G. W, can repair hisrubbor
life preserver by following the directions on p.
28, vol. 80.—J. A. will find a recipe for black Ink
on p. %2, vol, 33 ; for laundry blue, see p. 219, vol.
81.—S. R. S. will find directions for soldering of all
kinds on p. 251, vol. 28.—W. L. D. will find direc-
tions for building a windmill on p. 241, vol. 82.—1
P. C. will find full directions for making colored
fires on p. 185, vol. 2+ —L. C. K. will find answers to
his questions as to smallboilers and engines on pp.
295, 257, vol. 33.—J. D. B. will the dimensions of the
various gages of wireon p. 363, voL 23. For the
relative prices of gold and platinum, see p. 160,
vol. 33.—J. C. will find a good recipe for baking
powder on p, 123, vol. 31.—J. R. will find directions
for scouring castings on p. 139, vol. 31.—W. C. can
utilize tinned plate scraps by the metbod described
on p. 819, vol, 8.—J. D. willfind a description of
Professor Draper's mothod of silvering glass on
p. 267, vol. 81.—J. T, W, will find a recipe for fur-
niture polish on p, 815, vol. 30.—W. N. will find di-
rections for coloring photographs for magic lan-
tern use on p. 890, vol, 80.—W. K. will find direc-
tions for laying out a sun dial on p. 409, vol. 20.—
R. 8. can provent mildew on canvas by the method
dezoribed on p. %, vol. 31.—F. T. will find a recipe
for shaving soap on p. 251, vol. 32, The type writer
is described on p. 79, vol. 27.—S. N. will find recipes
for Worcestershire sauce on pp. 241, 231, vol, 26,
Galyanizing cast iron is described on p. 59, vol. 24,
—M. G. can make condensed milk by the process
described on p. 343, vol. 30.—D. Q. can goparate
silver from lead by the method described on p.
138, vol. 32.—J. N. can temper millpicks by the
process given on p. 202, vol. 31.

(1) O. G. says: I have charge of a pair of
ecgines at a coal shaft, and have had a great deal
of trouble by the breaking of the tecth in the cog
wheels, or rather in the sections of the cogs. The
breakages generally occur at the starting and
stopping of the engine. The engine is 11by 25

Steel Castings, from one b, to five thousand ibs.
Iovalusble where grest streugth and durability are re-
quired. Send for Circular, Pltusburgh Steel Casting
Co., Pittaburgh, Pa.

TUse Yocom's Split-Pulleys on all Shafting, same
sppesrance, strength and price as finished Whole-Pul-
leys. Shafung Works, Drinker 8t., pelow 147 North
Second 5t., Phlladelphia, Pa.

Boult’s Paneling, Moulling and Dovetailing Ma-
chine is s complete succons. Send for pamphiet and sam-
pleof work. B. C. Mach'y Co,, Battle Creek, Micn,

Patent Scroll and Band Saws, bost and cheapest
1ouse. Cordesman, Egan & Co,, Cincinnat!, Ohlo,

Our new of dmwing matorials will be
sent o5 recelpt of e, Add. Keuftel & Esser, New York.

Fine Castings and Machinery, ® John St., N. Y.
Hotchkiss Alr Spring Hammer, vest o the
warket, Prices low. D. Frisbie & Co . New Hsvea, Ct,
A Water, Gas .:‘;u Steam Goods—Send eight stamps
’qre-n\m. e; n# ovl;rm {llustrations, 1o Balley,

For best Prosses, Dies, and Pruit Can Tools, Bliss
& Willlams, cor. of flymouth and Jay, Brookiyn, §. Y.

For Solid Wrought-iron Beams, ote,, sce adver-
Usement. Address Union Iron Mills, Pittsburgh, Ps.,
for lithograpk &c.

Hotobkiss & Ball, Meriden, Conn., Foundrymen
and workers of sheet metal. Fine Gray Iron Cestings
10 order, Job work solfelted.

Pock’s Patent Drop Press. Sull the best (n use
Addross Mllo Peck, New llaven, Conn,

All Fruit-can Tools, Fermacute W is, Rridgeton,N.J.

Amerioan Metaline Co,, 1 Warren Bt,, N.Y, City.
For Bolld Emery Wheels and Machinory, send to

he Union Sone Co,, Roston, Mass., for ciroular,

l'l{dnuuo Prosscs and Jucks, new and seoond
. Lathes ana Machinery for Polfshing and Buming

Metals, B, Lyon, 430 Grand Street, Now York,

Rings of & Buperior Quality—Whitins-

Hplnning
ville Bpinning oy Co., Whitinsyille, Mans,

¥or best Bolt Cutter, st greatly reduoced pricos,

Mdress H, B. Brown & Co,, NewHaven Conn.

Diamond Tools—J. Dickinson, ¢4 Nassau Bt,, N.Y.

Tomples &nd Oflouns, Draper, Hopedale, Mass,

Bhingles and Hoading Bawing Machine. Boo ad-

vertisemant of Trovor & Co,, Loukport, N, Y,

hes, and our usual speed is 125 revolutions per
minute. How can we prevent the accident? A,
Make the width of the teeth greater.

(2) J. T. H. says: We cannot get speed
enough from our main shaft to run a fan for a cu-
pola. Which would require the most power, to
increase the pulley on the main sbhaft or to uso a
a countershaft, toget the same speed 7 A, To use
a countershaft.

L. I am making asmall engine, 2}4 Inches stroke
by 134 bore. Would 3§ inch steam ways be large
enough? A. This dependson the pressure, 2. Of
what size should the fly wheel bo? A. Aboutd
inches in diameter,

(3) H. C. S. asks: Isthere any non-conduc-
tor that will not be affected by steam at 200 |bs.
pressurce? A. Yes, charcoal.

(4) D, H. asks: 1. Will plumbago serve to
make good cores? A. Yes, If usod with sand, 2,
Can plumbago be molded at a core for an (oternnt
screw, 20 as to have a perfect thread when tho
fron or steelis cast? A. Not by Itsolf, 3, What is
put into pulverized plumbago or black lead to
oause it o mold with facility ¥ A. Wo are not
aware of any substance for this purpose,

Can a good square theead of an internal scrow,
from % to 13§ Inches diameter, bo cast In fron or
steel 7 A. No.

Is there any danger of a korosene lamp oxplod-
ing when the blaze is fluttering and shoots upwards
two or three inches? A. Yes,

(5) N. H. C.says: R. R. & (. E. say that

widths of the length of nalls to be outy nnd then
they are cot crosswige, 1 say they aro rolled In

the plates In widths of the length of the oall,

which brings the nafl lengthwise of the rolled fron,
Which {8 right? A, You are.

boller Indientes 16 1bx,
strain 15 1ba415 1bs,, t9 balance the alr deiven out
able for working purposos.

fstruoe,
nvallable pressure 15 e, per square inoh,

I hold that tho Inttor

cut palls are made from baes of fron rolled Into

wide plates, then out by ghoars noross the end of

(6) C. F. R. says: A pressure gage on a
Is that the prossire on o
square fnch of the inslde of the bollor, or Is the
by the steam, =80 1ba., 16 1bs, of which only Isnyall-

A, The total pressure (s 90 1be, nod tho

American,

A tubular boller, used to furnish steam to heat
a ohuroh, haslost soveral tubes or flues from a sort
of pinhole corrosion, tho water side of the flucs
being very olean when taken out. I contend that
the raln water 18 too pure and dissolves the iron
awny, thus woakening it, and that they should use
well water, partially or even entirely, to rotain
thelr boller looger., Am Iright] A. Rain wateris
gonerally more pure and better for steam pur-
poses than well water, and It will remove some de-
posits from bollers.

(7) T E. says: [ am making & wroughtiron
fenoo, whioh 1 intond to bave galvanized; but I
find that galvanizicg will cost more than the fence.
Do you know of avy good substitute? A. No, not
an effective ono.

(8) J. N. P. nsks: In putting ina heating
apparatus for k. greenhouse, wo munde rust Joints
with n composition of 2028, powdered sal ammo-
nino to o kog of Iron borings. Is that the best pro-
portion ? A. Sal ammonlae 1 1b, sulphur 3 1b.,
fron turnings 100 1bs,, I8 the best proportion,

1. I notice on a locomotive a rod running from
the onb to the base of the smoke stnok, Joined
to n lever that runs Into the smoke stack. Whatis
itfor? A. Toopen and close the blast pipe to as-
st the draft, 2. Bupposo n locomotive be stand
ing with nosteam in the boller, what Is the qulelk-
est mothod to get the valve without removing tho
atenm ohost cover, there belng no centerpunch
marks? A, It cannot be properly done. 8, What
is the quickest method of placing the erank of a
locomotive on the oxact centor when she I stand-
ing on an Incline? A, An nnswer to this question
would require too much space for these columns.
We may probably before long elucldate the ques-
tion,

(0) M. H. €. asks: Will a rotary pump,
runniog ata slow rate of spead, force n stream of
water through a hose with a very small nozzle,
without logs of power by the water striking bunok
into the supply pipe ? A, Yea,

(10) O. A. Jr, asks: In setting up motion
with genring say, from 1 revolution of driver to
46 of driven pulley with 6genr wheels, {s it best (o
divide the motion equally nlopg the train,or to
galn more motion on the fiest pair of gears? A.
Gain mogt motion on the last pair of gears.

1. Tam using best boller plate iron for steam
boilers for agricultural purposes, ¥4 inch thick for
shell, and 3§ inch for heads. How much can I re-
duce the above thicknesses by using cast steel?
A. Make the shell %, heads }{ inch thick. 2. Will
a boiler made of steel plates in above proportions
last any longer than aniron bofler? A. Yes.

(11) T. S. asks: Is there a way to temper
iron wire from No. 6 to No.21? A. No, except by
casehardening it.

(12) R. A. McC, says:1. I wish to put a
whistle on the roof of my elevator, which is 38 feet
from boiler. Would a whistle work as wellasata
shorter distance from boiler? A. The whistle
would work well, but not as well as if cloge to the
boiler. 2. Would felt covering on pipe be any help
in regard to keeping lead pipe warm? A, Yes,
felt covering would answer well,

(18) J. B.asks: Please let me know the
s‘mplest rule for findiog the diameter of pulleys
to run a machine at a certain speed: for instance,
main shalt has % revolutions and pulley on ma-
chine is 14 inches dinmeter. What size of pulley
will I require on main and counter shafts? A
Multiply the dinmeter of the driving pulley by the
number of its revolutions per minute, and divide
by the number of revolutions you require your
miuchine pulley to run at, and the quotient will be
the required size of the Intter,

(14) A. S. says: My doctor pump runs
frowm right to left, and the plungers and stuffing
boxes wear to one side. I have examined the
pump and found it to be correctly in line,and level.
In order to put the wear on the opposite side,
could I not sct the eccentrio of the cut-off round,
#0 that the pump will run In the opposite dirce-
ton, numely; from loft to right? A. Wedo not
think the slteration would affect the wear to one
side If the parts are In line,

My partner claims that putting 3 or 4 pleces of
wood In the furnace, and then putting on a heap
of coal, prevents the falling through of the small
coal, the grte bars being % of an inch apart. I
clalm that putting one plece of wood ioto the fur-
nnoo, and puttiog a heap of coal on it, will pre-
vent the wasto better than his way: because inmy
way the conl will form s onke, which, when stirred
up, will give a good fire, and thus save fuel, time,
and labor, Pleaso glvous your opinion. A If the
oconl cakes, elther plan will answer.

(15) E. B. K. says: A practical railroad en-
ginecer rometimes dashes water Into the furnace,
with tho result that the sulphur and offensive gas
cnmoe out in the form of pure white steam. Tho
groat deaft would make the furnace able to bear a
constant Jot of water. Can you give any reason
why it would not serve as an extioguisher of the
objectionable smoke, which now Issues from the
locomotives? A, The Injoction of steam fnto n
fircbox bk been applied for the object pProposed,
with partial but not complete snooess,

(16) H, P, O, nsks: Of what uso s the aiy
rocolvor on n double-ncting stenm pump? A, It
Inoronses the suotion and makes it more uniform,

A friend snys that stoam at nany tempornture onn
bo tosted by applying u thermometor, 1 sy tho
thormomotor will not (ndicate the lntent hont of
stoam, or stoam abowo 212%  Who I8 cight? A,
You nre,

1. Wo have two shafts sunk to n veln of oonl
nnda lovel driven from one to the othor, n tlll3
tanco of 1,100 yards. The one shft vontilites the
othor,  Tho upeast shaft stands 100 feot higher on
surface thun the downcast. My boss suys that, if
thero (w10 1bs, per squace inoh on the mouth of t'bo
downonst shuft, there must be the same on the top
of tho uponst. Tsay: No, thero In not the same

. ——— ——
amount; for Iassert that there Is an amount of the
pressure lost by friction in travellng. Which sre
youin favorof? A. Youareright, 2 Is the oyy.

rent the same in each direction ? A, No,

(17) J. D. B. asks: Is there any difference
between the American sorew gago and the Ameyi.
can wiregage? A. Yes, and the Ameriean wire
gages of various makers differ,

(18) C. B. R. says: Some time since black
smith was forging alarge pleco of iron, when som,
of the sparks eame In contact with a piees of ol
lightoing rod that was near the forge. At the in
stant of contact, thero was a loud explcalon,.nd.
flash of fire by which un old mao sitting by, was se.
verely burned, A puart of the rod was turned blug
and smelt strongly of sulphur, The explostye syl
stance, whatever it was, scemed o come from the
surfaco of the fron, whioch wos a solid Plece, Iy
waos on o clear day without any atmospherie djg.
turbance. What ecaused the explosion? A, The
spark was doubtless a globuie of melted fron
which, being thrown ngainst the rod by blows
from the hammer, naturally enough scattered fn
various directions. Tt is possible, also,that the 104
wns wot at the time,

(19) E. A. W, asks: Can yon inform me
how to place a chair on a table arranged to baye
endwige, sideway, and up and down motion, s
that the chalr will not partake of the motion of
the table? A, Jt cannot be done.

(20) J. A. K. nsks: A friend has made »
Ielin of bricks which ure well burnt, but are €easily
broken, and are 100 goft to stand the test of time,
What will make the best wash or coating for these
bricks when exposed to the weather? A, If the
bricks are soft and easily broken, they are not well
burnt, and you will find it very difficult to tregt
them with nny preparation that will coable them
to take the place of well burnt brick. Linseed ofl
may prevent them from absorbing as much water
08 they otherwise might, and this will cause them
to last a little longer.

(21) H. K. Sr. asks: 1. What is the best
speed for a grindstone 5 feet in diameter, to grind
plows? A. Run your stone at 300 revolutions per
minute. 2. How many horse power thould an en-
gine have to drive such a grindstone? A. About
4 horse power.

1. Can you give me a good recipe for hardening
plow mold boards? A. To £ gallons of water add
saltpeter 1 0z., sal ammoniac 1 oz., and salt i Ib.
2. Does* Wrinkles and Recipes™ contain such in-
formation? A. Yes.

(22) E. T. H. asks: 1. I want to make &
magnet to place ina fire alarm telegraph circuit.
The circuit is composed of about 8 miles of wire,
with 15 stations. Of what size shall I make my
magnet? A. Make the colls of copper wire, snd
let the resistance be 25 or 30 ohms for cach mag-
net. 2. In a Jate number of your paper, Mr, Saw-
yer says that it requires 10 cups of Grove'scelisto
heat a fragment of platinum wire. In a former
number, in an (llustrated description of an hydro-
electric lamp, the iliustration shows only 1 small
cup. What is the smallest amount of battery
power required to heat platinum wire to & red
heat? A. That depends upon several clrcum-
stances. A single cell of bichromate battery (with-
out porous cup) will heat from & quarter to balf
of an inch of No. 4§ platinum wire to & white
heat.

(23) H. C. E. asks: 1. Of what dismeter
should a steam whistle be for a boiler 30 inches in
diameter by 48inches high? A, About 214 inches,
3. Of what kind of metal should it be made? A.
Use a good composition, say copper £0, tin 18, zine
4 parts.

1. Are spur wheels used for connecting propeller
shaft to engine shaft? A. Yes, sometimes. 2 Is
a shaft of patent cold rolled iron 11 inches in dl-
ameter strong enough for a propeller 15 inches in
diameter, the shaft being 7 feet long? A ltis
rather too small in diameter. _

(24) A. H. T. says: [ have constructed 8
Jamin maguet, but bave failed in magnetiziog it
on account of its peculiar shape and form, not
having been able to apply the electro-magnet &
the surface of the steel ribbons. Wishing tocoa~
structa magnet of great power, I ask your advice
bow I am to proceed in magnetizing It m
power of battery, and what form of magunetam 1
touse? A. We think you should be able to charge
it with a bar eleotro-magnet. Two or three Jarge
sized colls will magnetize the latter strongly if e

(25) L H. C. says: How can I makeabst
tory that will give one a small shock? A. Itwill
require a numbor of cells to give muoch of a shook. - ()
A small oleotro-magnotic induction appars ‘2!;;' i

ter. For its construotion, mmqlﬂﬁ
book on natural philosophy. s

(20) A. H. naks: 1. What amount
triclty is moant by (+02 of a wober, and

“
[
)

ourrent, Its magnitude fasuoh that
tromotive foroe, culled n volt, divided
of rosistanoe, an olim, equinls one
wober is the strongth of current |
on telograph loes to work the o
lays, 2. Doos tho consumption
buttory vary invorsoly ns tho res
oult? A, Yes, asido from looul i
tory, 8, What rolation do they ¥
spoot? A, The less tho rosistanc
notion, 4. Would it be eoonom
roturn wire of u ghort telograph
m(a."ll;'pt.. 0. oga.nyn: In nshe
¢ te of copper uon,y
to stand for u fow wooks, has dope
grecnish coat, which proyents the we
buttery of which it forms

of

romoved? A, Weo have
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another survoyor examined the same

und called 1t N, 14* B, Be.
M\uwmud pronounced it
.-l!‘l. Oan the discrepancy botweon the two
without Inferring ervor in one or

ohuo! 7 They are both astronomion! sur-
voys. ‘!h last surveyor assorts a chaoge in the
magootie moridian., Please explain what that
menns,| and its boaring on this case. A. The mng-
netio meridian s the line in whioh & treely suspen-
ded magootio neodle places itself when in equill-
. There are but comparatively few places
muwmmm
colnoide. The latter varies from year to year, but
1he reason for this does not seom to be definitely
ascertalned. There are also slight daily variations.
These are generally supposed to be caused by the

%
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(U)B.R.qyl I have made a trough bat-
m;mt for an electric light,
ool or trough is 2¢ inches x 9 x 9, and the
tes, copper and zine, are dipped ioto the acld.
1. Will 4 inchapart be enough to separte the
plates? A. Yes. 2. Will slips of baked wood,cov-
ered with asolution of shellae and rubber, do to
separate the plates with 7 A, Yes. 3. What should
be the size of the conducting wires? A. No. 14
copper wire will answer. 4. How can the wires be
conneoted to tho plates ? A, By solder. 5. Would
such a battery be good for the purpose? A. Not
«ory, 6 WIll lead pencils do for the carbon
poiats? A. Yes.

(30) M. C.nsks: 1. What is the best method
of veatilating a private house ? A.Do not let your
furmace man use the smoke flues of the rooms for
heatiog flues, but provide a fireplace and flue for
cach room independent of the heating flues, and
keop said fire flues partially if not wholly open.
Peovide a strip of plank 3 inches wide, of thesame
thickness as the lower sash of the windows and of
a loagth equal to thelr width ; raise the lower sash,
put thisstrip undor it horizontally and bring the
sash down upon it; the fresh alr will now enter
the room at the moeting mils of the sashes with.
out causing bad drafts In the room. 2. What kind
of farnace will be most serviceable for heating
sach a house? A, The best kind of heater |s a hot
water furnace, the next best is a steam furnace,
and the worst s a bot nir furnace.

(81) J. H. F. nsks: Which s the most dur-
able redstone? A. The Belleville, N. J., brown
stone is & very dumble stone; the Connecticut
brown stone s of the finest geain and most uni-
form quality.

(82) C. H. R, says: In trying Mr. Edison's
experiments, as shown in your paper of Decem-
ber 23, Ifind [ canget all the results which you
state can be obtained with an ordinary relay; and
o sddition I find that, by putting this relay in cir-
cuit (battery Is a five cup Callaud), letring the ar-
mature rest on the core,and grasping the negative
post of the relay with a pair of pliers in the left
hand, and breakiog circuit at same post with wire
held in right hand, T gota shock, und a spark pre-
clsely like that from the magnet, as in Mr, Edison’s
experiments. By making the hand wet, the shock
seoms greater, A shook and spark can be got by
touching any part of the post or pliers; and by a
gquick motion, tho sensation is much like a mag-
neto-electrie pulsation. A. The shock is caused
by the extea current which arises from the indue-
tion of the battery current on (tself in the colls,
This ourrent und the so.called otheric force are
geaerally supposed to be identical. Possibly your
magnot is not Insulated from the surrounding
colls,

(88) H. O. says: Having just fitted a house
with black ash, will you kindly inform me of the
best method of finishing it? Varnish will not do
and Freoch polish 18 too expensive, A, Glve it a
coat of shellao, and then a good coat of bolled lin-
seed ofl.

(34) J.and J. T. say: We are bullding a
church, and & dispute has arisen about the proper
shape of the elliptic colling. Please decide for us,
The building 1s 60 feot x 32, with 12 feet posts,
How far down on the post should the elliptic be-
gin, und bow high above the posts should it be In
the middle? The strongth of construction Is with
us n very importaot purt, A, Your plan Is defec-
tive in respect both to strength and to hearing.
With a ceiling so low,you would do better to adopt
an open timbered roof. You would require only
three trusses; let the tie of theso trusses consist
of abeam 5 feet long at cach ond, supported upon
ornameatal brackets, and tied together with a 18§
foch iron rod ; let the principal mfters over these
ties b archied from the projecting ends of the tie
beams, and ornamented back of the arch; briog
down an iron pipe from the polat of the arch to
cross the tie rod and fall below it and carry n
chandelier; at the Junction of the pipe and rod,
socure one to the other, and cover the conneoction
with na ornament. An arched celling Is likely to
cause an echo.

}?!

(35) O. A, Jr.asks: In a steam boller whose
sholl is of 3% loches diameter, with & 23 Inch flue
running through it, 8 feet long, 4 of flue being In
tho geate uod the balance in the Airebox, how muoh
effootunl hoating surface will there be? A, As or-
dioarlly reckoned, the effective beating surfuce
would be the surface of the flue In contact with
the products of combustion, and half the remaio-
der of the surfaces whioh these products heat.

What compound makes s good bushing for steam
¥overuor valyes? A. We have koown both hard
brass aud good oast tron to bo used with satisfac-
ory rosuits,
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(10) B, H. B, sayn: 1 want to hulld n akifl
of common poplar planks about % x 16 inches
wide and 18 or 15 feot long. Tho boat (s to be about
434 feot wide, with two sets of rowloocks. 1 want
1L 1o run as fust as possible. Wil you pleaso state
the way to bulld such u skilr? A, Frobably somoe
of our readors, who have constructed siinilar boaty,
oan give our correspondent more useful informa-
tion than any we can furnish, If 80, wo would be
glad to hoar from them,

(87) 8. A. H. asks: What is the compressi.
bility of air? In a tube of | squure (nch aren and
1 inch deep, placed vertically, snd closed at the
upper end, how far would 15 Ibs. pressure, plus
the atmosphere, force water? A, If the temper-
ature of the uir is kKept constant during the com-
proasion, the pressure varies Inversely as the vol-
ume. You will find the principles relating to the
oxpansion and compression of air in any modern
text book on physics,

88) 0. T. says: I have a bent glass tube
mserted into the lue leadiog to a boller chimneoy.
The tube s filled with water to a cortain hight
when the damper is closed : and when the damper
is open, the water in one leg of the tube Is de-
pressed J, of aninch, and in the other leg is ralsed
v Of an inch. The chimney is 100 feot high. Will

you ploase give mo a rule to obtain the veloeity of
lhodnlt in the flue lo feet per minute? A, We
could not give you a formula from these data alone
that would be very rellable. You will find con-
siderable Information bearing on the subject in
Spon’'s * Dictionary of Bagineering,” vol. I, arti-
cle * Anemometers.”

(39) F. M. T, says: 1 am about to construct,
of oax, & boat as follows: 5 feet long, of 8 fect
beam, and 3 feet 8 inches draft. Diameter of pro-
peller is to be 3 feet 6 inches, driven by two en-
gines each of 7 x8 Inches stroke, by steam at 100
1bs. pressure. Approximately,what speed will I ob-
tain from her? A, If the boiler furnishes plenty
of steam, yoa may reasonably expect to realize a
speed of between 7 and 8 miles an hour in smooth
water,

(40) A. H. N. says: I am about building a
boat of the fellowing dimensions: 11 feet loog, 2
feet 9 Inches wile, todmw about 1 foot water. 1
wish to propel ber about 3 miles per hour by means
of a twin screw,to be worked by hand. Please tell
me the diameter, pitch, number, and size of blades
necessary for suchscrews? A. Use propellers of
as large diameter as you can convenleatly attach,
cach with three blades. The pitch can be deter-
wmined by dividing 400 by the number of revolu-
tions per minute, which latter should be as large
as can be obtained without introducing compli-
cated gearing. This allows for a slip of & littie
more than 30 per cent.

(41) G. F. Mcl. says: Would it be safe and
pructioable to feed a boller from the top with cold
or hot water? A. 1t would be practicable, but
not advantageous.

(42) A. C. asks: What is the best way of
building a flont for fowllog purposes, large enough
to hold two men, for use on salt water whero there
are waves from two to four feet high? A. It
would be a good plan to make the boat very broad
in proportion to Its length, elther decked ovor en-
tirely with the exception of wells for the occu-
pants, or provided with wide swashboards. We
have seéen lightly built cedar boats, about T3 feet
long and of 5§ feet beamdrawing 8 or 0l nches with
two passengers, cat-rigged, with center boards.
Such a boat would stand n very heavy sea when
the mast was unstepped,

(43) R. L. C.says: I have a mill with n 40
horse engine driving a pair of 4 foot burrs. How
much wheatshould such rooks grind (making good
flour) perday? A, The date are hardly sulliclent
for a good guessand we would profer to hear from
you what you are doing. Perbaps some of our
readers who have similar mills will also be kind
enough to send us some nocount of thelr perform-
ances.

(44) J. V. 8, asks: How is it that minus
multiplied by minus glyos plus, and plis multiplied
by minus gives minus? A, According to the views
of modern analysts, it Is a conventional rule or
definition. In many works on algebra, an attempt
18 made to demonstrate the principle, but it lsgen~
erally faulty, and must be so, If the other view I8
the correct one. A good lllustrntion of the mod-
ern trentment of the subject may be found In the
chapter on “Negative Quantities," In Todhunter's
“ Algebra."”

(45) J. L. W, says: We have many driven
wells in Hamilton, Ohlo, und find that the common
gas plpe will not last moro than a yoar In some,
while similar pipes have been in wells for n num-
ber of years, and are still good. Even the gulvans
fzed pipe will not stand in places. The soll s
gravel and clay: can you explain the cuuse? A.
If the water has an acid reaction, you cannot pre-
vent this corrosion. Ia such n case, use pipes
lined withlead, tip, or porcelain,

(46) L. H. J. asks: What number of Cal
laud cells Is necessary to run & telegraph line of
3 mlles, ground return, using two Instrumoents of
low resismnce? A. Twelye, If tho grounds are
good,

(47) R. F. nsks: Why s it that the tele.
graph eable opoerators at Heart's Content, Now
foundland, can tell what messages are passing
over the French cable that lands at the slands of
St Plerre and Miquelon, tho cables being at least
200 miles apart at thelr nearcst pointst A, They
cannot do so,

(48) C. E. A. says: [ have tried the experi.
mont of connooting my telegraph machine with
an alarm clook (for the purpose of making the
sounder go like the bammer bell In the clock) to
wake me up, [ connected one wire from the ma-
chine to the bell, and the other with the Drass

frame of the ¢lock, to which, of course, was con-

———

nectod the lmmmnr whl('h n(rllum the bell, When
the hammor steikes, IL complotes the colroult, on
the same principle as o telegraph key and theroby
mako the sounder oliek; but It did not work st all,
Lhave on an ordinary ourrent, so that, when the
operator ut the other end calls me, It wakes me up,
A. The arrangement Is very simple and ought to
work., Perhaps you have not made the connoo-
tions properly. Test them by conneoting a wire
noross from the wire leading to the frame with
the one leading to the bell, and see If the armature
of the lostrument will respond,

(40) P, L. B. asks: What kind of gas comens
from sewers 7 A, It consists principally of sul
phuretted hydrogen and carboale acld gases.

(50) A, C. H. asks: When thezines of a
galvanic battery are smalgamated with meroury,
and then exposed to the atmosphere for some days
before using them, does the mercury evaporste
from the surfuce of thezine? 1 notloe thut 2ines
under such clrcumstances lose theirbright silvery
appearance and become dull and leaden looking.
A. No. The mercury remalns there, and, if the
zino Is brushed, will appear bright and sllvery,

(51) J. H. 8. asks: 1. What is the best way
of reoewing the strength in a carbon plate used
in an electrotyper’s battery? A, A carboo plate
in a battery has no power capable of belng ro-
newed. You must renew the acld whon your bat-
tery becomes weak, 2. What will prevent a de-
posit of copper from sticking on a bruss plate? A.
Cover the plate with black lead.

(52) G. V. says: A friend of mine owns a
pasture of several thousand acres In Texas. There
I8 no water on the premises except s pond, Indry
seasons the pond gots dry; and the distance of the
nearest ranning water belng about four miles, it
cauges much trouble on the ranche. He s spend-
ing a great amount of money in having holes dug
in the ground in different parts of the pasture, and
thinks be will get water If he only goes deep
enough. Isthisso? A. Perhaps he will. Water
was obtaloped (n the Sah desert by means of
driven pipes.

(53) J. E. asks: I want a place in which to
keep fresh fish, packed in fce, in barrels or boxes.
What would be the best plan for a bullding, 12 feet
square and 7 feet high, 20 that the fish would keep
for6 days in hot summer weather? A, The loe
should be keptas much as possible in a solid mass.
Construct a small ice house about § feet cube, and
provide a basement under it in which to keep the
fish. The whole should be tight like an ordinary
ico house, say with the frame 10 inches thick and
filled in with sawdust. But ventilation and drain
age should be provided; and if a curreat of alr
should be made to enterat the top and to descend
through the ice and out through the basement by
artificial means, it would be better,

(54) F. & S. ask: How can we color glue
white? A. Boil the glue in a little water and add
a small quantity of alum finely pulverized ; allow
tostand all night and then separate from the pre-
oipitate of organio matter, ete, The Cologne glue
is made from offal that has been treated with
chloride of lime after the usual process of llming,
and 18 thereby bleached. It {s pale but very strong.
Commonly there {8 no acid uged in the process of
manufacture of glue, except those (lactic, butyrie,
propionic) that constitute the active prineciple of
the oak-bark liquor used to remove the last traces
of lime from the materials before boiling. In the
manufacture of fine glue from bones, large quan-
tities of hydrochloric acid are used.

(65) J. C. F. nsks: Is there any kind of
white composition or cement that will render &
wooden vessel impervious to rain and water, 50 ns
to keep butter or lard sweet? A. Use melted par-
nlin.

(56) C. J. H. says: 1, On p. 268, vol. 83,
you give a rocipe for making ink. How shall I
manipulate the fogredients? A, Boll the galls
(inely pulverized) (o the water for about 2 hours,
occaslonally adding water to supply the loss by
evaporation ; then add the sulphate of indigo, and
fOnally the spices, Keep the whole for about two
months In a wooden or glass vessel, which should
bo ocoaslonally shaken. Then strain into bottles
for use, 2. Is the sulphate of indigo used as it is
soldin tho ghops, or should it be neutralized? If
It {8 to bo neutealized, how should it be done? A,
The indigo may be obtained, already prepared,
from any dealer in drugs. It {s sometimes called
indigo enrmine,

(7) G. A. H, asks: In your issue of Janu-
ary 15, you state in an article headed *“ Spiritual
Photography ' that a solution of sulpbhate of qui-
nine ona bnckground will be Invisible Lo thoe oye,
and will yet appear on tho exposed plate. What
strongth of solution Is necessary ? A, Usen strong
golution of the sulphate witha little lnrtarlonold‘

(58) 1. D. msks: How can I make a first
quality hard soap from lye from ashes and tallow,
with other Ingredients to harden (t? A, The fats,
olls, oto , nro saponified by bolling with caustio Iye
for some tme, A suflicient quantity of common
salt is then added to precipitate the soap from its
nikaline solution; the soap Is then pressed o re-
move suporfivous moisture and to give it form,
and finally dried. Most of the common yellow
sroaps usually contain resinous bodles, sand, bomx,
010, in thelr composttion,

(59) P. A. K. anks: How can kerosene stains
be taken out of carpets? A, Sprinkle good dry
pipe clay over the spots and pass geotly over ita
hot Iron. Allow the olay to remdin some time In
contact with the carpet, and then romove by means
of a good stiff brush. Repeat the operation if the
firat trinl proves lneffective.

(60) ©, M. D. asks: What quantity of ether
should be used to dissolve § ozsshellac and 1 o, In-
din rubber? A, India rubber is so slightly solu-
blo in ether that to dissolve the quanuty of rabber

you mention would require an immense quanttly

of very pure ether, Cut your rubber into small
pleces and dissolve It In 84 oze. hot naphtha, by
vonstant agltation; add to this the shellso in n
vory fine powder,and heat the whole with constant
stirriog until the shellao Is dissolyved,

(61) J. H, C, anks: | racked n barrel of cider
off twice and then sttempted to fne it with ising-
glase, After stunding three weeks | again drew it
off, and found the lsingiass ut the bottom, ke
mud, but tho cider Is not as clear a8 bofore. Is &
quantity of the isicglass held in solution, and will
It eventually fine down? A, It will probably clear
after some time, You ndded too much gelatin,

(62) T. A H, ssks: 1. Isnot lmmersion in
steam under beavy prossure one of the stops in
the process of vuleanizing india rubber? A, No.
2, What amount of heat will indis rubber or gutts
percha, vulcanized or not vuleanized, endure
whent Immersed In steam or water, without dete-
rioration of Its strongth or elasticity? A. Cacut-
choue melts in the air at a temporature of e
¥Fah., with partial decomposition. It is reasonable
to suppose that steam above that temperature
would sccomplish the sume resalt,

(63; R. N, B. asks: Are there any adhesive
properties In Irish moss? A. Yes, when it Is con-
verted into Jelly.

(64) 8, C, says: | have a side wheel steam-
er with a low prossure eogine of 3 inches diame-
ter and 9 feet stroke, cuttiog off at 12 Inches travel
of piston, It runs at revolutions per minute.
A yacuumn oocurs on the steam side of the piston
whoen the plston has truveled 4 feot of the®. Is
thoro not a loss of power, and therefore of fuel,
by this armngement? A. If the cogine exerts
sufliclent power, we do rot see any objection in
the arrangement, on account of the pressure In
the oy linder falling below that of the atmosphere,
us long as the positive pressure on the piston is
less than the back pressure. It is possible, how-
ever, that the steam Is for other reasons cut off
too short for economical working,

(65) F. W. F. says,in reply to H. J. 8, who
asks as to pressure for compressing tales of cotton:
In your istue of January 15, yousay : “ About half
the pressure ' or “ same force.” I think that jou
mean one balf of 160 ftuns when you say the same
force. Do you not? Some weoeks ago | asserted
that a cotton press with a box 2 x 4 x 10 feet, con-
taloing 80 cuble feet, would require but § of the
power that s needed by one 2 x 5 x 5 feet contain-
ing 80 cuble feet. Am I right? A. In the query
referred to, the language s that of our corres-
pondent H. J. 8. We understood that the ex-
pression “ half the pressure or same force ” meant
that there would be half the original psessure, or
balf the original force, or balf of 100tuns. We
are sorry, however, If our soswer Influenced you
at all in makiog the assertion that a press with a
follower2 x 4 would only require balf the power of
one with afollower 2 x 5, each compressing alike.
Prossure is ove thing and power is anotbher, as we
bave frequently pointed out. Thus, In question
14, p. 43, when the bales were placed one on top
of the other, the pressure required would be only
bhalf as great; but it would require to be exerted
over twice the distance in the same time, to pro-
duce the eame effect as when the bales were placed
side by side.

(66) C. L. C. says, in reply to W. A . R.'s
query as to the breaking weight of a bar of iron
1034 inches long, 34
inch wide, and 4
inches deep, sup-
ported at one end
only with weight
applied at outer
end: Let I=length
=108 Inches, d=
depth=4 inches, b=
breadth=3 inch,
W=weight requir-
¢l to Dbreak the
beam, und c=con-
stant=to 2400 Ibs.
Thence we have, for the shearing strain, 8, at the
d? In Inchesxb In inches X constant

b: S=

poing, o 4 times length in feet..
di*xbxe 16X05X2U0

o o We— i =————— =5is7 Ibs. This

welght may only bend or cripple the beam, as the
constant is the average breaking weight of a bar
of iron 1inoh square and 1 foot long, supported
at both ends and loaded in the middle. If the
weight is equally distributed along the whole

b
length of the beam, W will=5{857x2 "’; ‘x"
To derlve the full strength, the beam must be so
seoured as to prevent lateral motion, which would
tend to buckle the bar before the maximum
strength was reached,

(67) E. H, 8, says, in reply toJ. D. H,, who
inquires how to thicken stove patterns: It can be
done by first waxing the pattern,then taking strips
of muslin cut to & proper width and laying them
on the pattern, so that the edges will just meet,
then pressing them into all depressions, and again
wuxing over. This may be repeated until the re-
quired thickness I8 reached. 1 bave frequently
tried this and never (alled,

(68%) W, E. C.says, in reply to J. M. 8, who
Inquired as to the cause of bursting bis main valve
when steawm §s turned on: Iburstad tnch valve
once in the same way, and there was 0o lee In the
pipe. Steam turned Into & pipe containing water
comes in contact with the wuer, u portion of the
stoam is condensed, and a vacuum is formed,draw=
ing the water back. The steum pressure again
thrusts it forward until ¢t arrives at the end of
tho pipe or valve; and the water, belbg nearly &
solid substance, strikes the valve with nearly the
same force as 4 mass of iron driven with the same

veloeity. Of course tho valve is not broken at the
first blow; but the blows are repeated until the




in stoam pipes used in hoat-
utlot for the wator destroys

0 ohho blow, nlthough there s

stonm 18 turned on too suddenly.

,“

&x D.h in reply to J. R. A, who
e L. mys, o roply to

in borsos : Tako

c\m oamphor g o, powdond gum

1 osy sulphurio nofd 1 ox., upum of turpon-
i(&! oz, and lard 1 plat. Mix thoroughly, and
rub on the affeoted Himbs onoe A day. Wash tho

woapsuds, nod wi before using. To
.mm o ”‘;'our stable and lot

B.B.J.mlnnplyw.! M, H. Jr.,
v@uhm.m(ormm tsh:
For proparing a fastening varnish for stioklog the
plotures to the object, take 5 ozs. Cannda balsam
(froquently called balsim of fi) and 1 oa. ench of
alcobol (W per cent) and spirits of wurpentine;
mix thoroughly, and Jet stand a few days. For
meﬂbmm ora varnish
made of blesched shellac 2 drachma, dissolved in
10 ozs. stronger alcohol.

MINERALS, BTC.—Specimens have been re-
celved from the following correspondents, anc
examined, with the results stated :

X. X. Y.—All the specimens contain iron, but
not In paying quantity.—J. 8. B.—No. 1is quartz
sand, no emecy or corundum. Sulphuret of iron
§s valueless —A. M. S —The boot lining is dred
with aniline green. —F. M. M.—The water is hard-
1y entitled to the name of mineral, inasmuch as
many natural waters contain as much mineral
matter of a similar character, and are not supposed
to be of & medicinal character.—R. F. A —Your
ferrotype plate is probably coated with a fine va-
riety of japan varnish,

COMMUNICATIONS RECEIVED.

Tho Bditor of the SCIENTIFIC AMERICAN &cC-
knowledges, with much pleasure, the receipt of
original papers and contributions upon the follow-
ing subjeota:

On the Witeh Wand. By C.

On Bating Quafls, By C. W.

On an Electrio 8hook., By J. C.

©On Capital Punishment. By C. W. E.

Ona Psychological Phenomenon, By A, Y. M

On Polsonous Plants. By H. H.

On Bank Robberios. By M.

On Consumption. By L. R.

y stoam 18 hoated, This nlso 18| Moxus, n-mnx.u I, Ostram,

Nriek walls, efe,, eloaning, J

. m.m
o 1T N0

CBridle it . AL Falrbanks o okamy (¥ . 172,560
Drash, patot, 1, N LABYOR. o AT 0
Nuckle and trace oarrier, J. W, Wood 172,806
Mndings, construotion of, N, Foutliofr, M
Nutter eutter, 11, ¥, Patton. ... co AT
Butter package, A, O, Sawyer, ..., AT
Button fastening, G. W. Hateh, | Ry A
Can noxele, G, B, Chinnook. ... o 170,002
Can oponer, 8, 10010, v o o 192,000
Can, sheet metal, G, 11, Chinnock, .. o 173,850
Can, sheet motal, D, W, Do Foreat... o 1TH
Car coupling, B, G, Palllips, .. B
Carcoupling, J, Singer.... o0 v o 1T700
Car coupling, W, G, Bmoot, oo vavenainniinns 172,007
Cars, gate signals for street, K. Hand, e 170,70
Cands, suspender for, i, D, Mentzel, .. P ke Nt
Carriage, C. N. Dennett (r).. oo N X
Cartridge, L. De Froldeville., B b A L
Chalr, J. A, Boo.covvnsiinnins e 1T
Chalr bottom, E, I'. Russell.......... o 172,080
Ohatr, reclining, V. Do M, Sleight e 172,08
Chalr, convertible, G. H. Shalz, .. e 172,897
Ohalr, folding, I, 8 Gollghtly . ... ..ocoviinins e 1T2,60
Chalr, folding, Selleg & Whitmore....... ....c.... 172,70
Churn, H. T. Davie. . coiviiiiiinnimans o e 172,710
Clgar holdor, 8. Clark...... e 172,000
Clgarette Aller, M. Rubln, .......ooovimnninns oo 170,001
Clasp and button, suspender, A.J. Vandrake, ... 172,603
Clock escapement, J, Leldgen. ......ovviveiie e 172,608
Cock stop, V.N. Hughes...... veo 192,068
Coffee cleaner, H. B, Stevens, .. ..oooivn. e 172,601
Coffee huller and cleaner, H, I}, Stovens coe 17008
Coffee pot, W, W_Stevens e 192,600
Cooler, beer, L. Bacppler........ S X
Comn cob elevator for, H, K. Kby e 1T
Corset steel, M. P, Bray........ voos e 192,001
Cotton gin feeder, J. Wright...... vee 172,680
Cradle, swioging, G. W, Gordhaus,.. ... oo 172,565
Croquet apparatus, A. Angell,..... . 172,08
Cultivator, wheel. B. W. & X, T. Remy. . o ATLT
Cupboard, L. Spanglor... «.oovciiivarnnns e 192,08
Dental ling, making, B, 8, Willlams, e 172,810
Dontal foll, R. S, Willlams ... o 172,812
Dolls ete., Joint for, C. M. Crandall...... e 172,700
Door register, F. Myers.............. M e Nl v
Dredge buckets, clasp for, W, Rhod L AT 08
Drodging apparatus, W, H, Newton (r). P K]
Dryer, E, W, Bakewoll o 172,088
Drying apparatus, J,. W, Cassldy.... A b XL
Eaves trough hanger, J. B, Harvey. o 172,501
Eggs, preserving, A. 8. White,...... R v X r)
Egss, desiccating, P. Cooper...... e 172,611
Elevator, hy draulle, F. B. Perkins,.. .. o 17650
Elevator, platform brake, H, Snowdon, o AT2M
BEqualizer, draft, W, H. H. Fry......... o 120
Equalizer draft, R. M. Marvio,. e 172,75
Fare register, Moody, Glaskin 0 ulner L 192,98

Faucet, W. F. Kells..

< 172,60

On Aerinl Navigation. By E R. Fancet driving lppmlul. Difiey & Stevons., 172,604
On Hestoration of Life. By C. F. 8. Fence farm, J. M, ShavVer.. ... ..., 172,786
On Puget Sound. By G.W. B. Fence, fron, 8. Crowell.......covviiennens 172,613
On Thoughts on Astronomy. Dy W. C. §::§:. x.r‘u:;e.s:el::o:’lumn.... ........... . :g.‘::
Also Inquiries and answers from the followiog: | pertiiizers, manufacturing, L. Stookbridge. ...... 172,500
S0 L dr =, PoM~C, V. B.—D. M. N0, J. M. | Efiter and purifier, water, P. Do La Neuvillo, .. 172,560
-C, ¥, E.=J. K.~B, l-‘-—ll- T.~A. 1, T.—F. T.— | Fire arm firing pin, L. Dimocek..... ..... L 172,718
T. W.=J. B.—G.P.—J, C. D, —F. K.—N. T.W.—I.J. | Footstool, folding.J. B. Tyler.... ... . 152,60
—P.8.-G. D, Foundations, construeting, O. C. Matthe i X
s Fruit dryer, 8. W. Hope...... S A T
HINTS TO CORRESPONDENTS. Fur-cutting knife, W, F. Hoffman. . e 172,790
Furnace. wet fuel, J. A. Meagley conssssssssee 12,64
Correspondents whose inquiries fail to appear | purnace, reverberstory, W. Chisholm.. .. 172,554
should repeat them. If not then publisbed, they | Gas, generating, E. H. Covel........... e 130,900
may conclude that, for good reasons, the Editor | Gas, making, E. H, Covel (1) e 658
declines them. The address of the writer should | Gas regulator, Rehn and Ford....... e 12,7
always be given. Gas regulator, D, I, Peeblea .. ... ..oovvvnviinnnn 172,768
Enquiries relating to patents, or to the patenta- | G regulator and purifier, Booth and Esser..... 132,6%
bility of inventions, sssignments, etc., will not be Glove fastener, J. A. Kincald.. .. 152,633
published here. All such questions, when initials | 0Vernor, B. Brazelle................ os TE20R
Grate and fire pot, coal. A. Ring .. 12,78

oaly are given, are thrown into the waste basket, pe
rate, double heating, E. A, Jackson 172 %9
41t would ill half of our paper to print them all; | G is' are place, T. M. Nef............... omEe
but wo generally take pleasure in answering briefly | ; 1, 4ing wheel molstener. A. A. Hazeltine....... 132,575
by mall, if the writer's address is given. Harness trimming, T. Ellison............... 15
Hundreds of inquiries snalogous to the followias | Harness trimming, E G. Lstta.... . 172,658
are sent : “ Whero can hives of bees be obtained ? | farrow, B, W. Tayl0f ceunemurniernnnas ceeeivnns 172,756

(OFFICIAL.]

INDEX OF INVENTIONS

FOR wWnion
Letters Patent of the United Statos were
Granted in the Weok Ending
January 25, 1876,

AXD EACH BEARING THAT DATE.
[Those marked (r) sre refssund pstents, |

Atdomingl supporter, W. 0. Blakosleo,........... 172,661
Alr compresser, bydraulle, ¥. Laurence. LT
Amalgam forteeth, J Fry . . 172,72
Antmal matter, preserving, H. (luu : e 1,7
Bag, travalling. G. B, Jenkinson. ..........iion.., 174
Bage, handis for traveling, C. F, Walker, 172,801
Balt cuttiog machine, X, Richardson 1IN
Bale tle, ¥ ¥ P Alexander,........... 171,05
Bathtub, €, A, Blessing.... 17,0
Bath tab, ¥, Bardott

........... ciens 172,000
BRI W, WION.........000c0i0irnress  crens 17,08
Baer, ate., torming manh for, C. Seibol. .. ......, 178,084
Deer, ote,, treating, ¥, KEmken.,..........,.. N R
Bobblus, making Glagler & Walt,, LN
Boller, steam, ¥, Collignon. ... .. o AN
Bollor, wash, T, BUotean. .........ooovvvees . 1nen
Boot, Robling & NManke, .. 4937 4avne e mm
Boot, button, A Conde), 178,08
Boot-pegring marhine, Xoble & Prosser .. voe TT2,904
Bottie stopper, J Matthews. y awmw
Botties covering, Mathis & Seabart ., . 1.
Bottles, holding, W Hasek... ..., 17T
Box, tratsplanting, P. Evy. ., 172,614
Boxes, die for, . Martys. ... K

Harvester, J. P, MAnny (r)...
Harvester, W, N, Whiteley...

Barvester rake, W. N, Wleley......: ......
Harvester torsion spring. Dudley and Rude,
Hay stacker, M. Amidon. .....ooovnuiern coins

Headache remedy, H, W. Hollon

Horseshoes, finishing, J. A. Burden...
Hose clamp, D, A, Btevens

Leather-cutting machine, H, Hartloy,.
Lock, thime, L, Mubbell ... ... . ..o
Locomotive head Hght, J. V. Slasser .
Loom, G, Crompton. Nupe
Labieator, ¥. W, (lrpenltr
Marble, ote, , artifioial, G. W. Householder

Mechanieal movomenta, A, Warth,....... 172,00,
Mercury from ore, extracting, i, Berrena........
Milistone cap, F. (i, Wallace

Mining machine, ¥ M. Lechnor
Mote exteactor, et J, Wright
Mucilsge bottle, W, O, Walte ..,
Nall machine. 8, Butterfeld. ... .. .
Nall plate feedor, . W, Kelth (r)
Napplog and brashing machine, N
Neekiln, F, B, COMOr,.,c. coeev vos dsesiinsirarons
Neodles, machine far mhnd\nl ) W. Mallett, ..
Notloek,J, 0. Wabuter
Nut loek, J. K. Withers i
O tank, portable, I M Clark
Ordnmsnce lining tabes, J. G. Butler..
Palnt composttion, ete., G. ¥, Heyl
Pan, portable sshi, Frank and Aub...
FPaper olip, . Hoberts

J. Beeker, .,

Paper fle fastoner,C. D l,h;d"‘);:“

-« 6,57, 6,850, 6,681
.« 132,500
X
e 102,613
e 1T2,654

< IR6n

Heater, ote,, feed water,J. A, T, Overend...... 172,5%0

Heatlog spoarstus, alr, H. I Snell, ..., ....... 132,791
Borse collar, H. Bmith........cooinnnne cene 172,668
Horse detacher, B 8, Van Zandt...... e 132,800
Horseshoe nalls, Aulshing, B. Ross .. 172,600

v 172,008
. 172,660

Hubs, drying, J. Urmaton............ .. . 172,50
Hydrant, fire plug, ete,, 5. W, Lowis. L1275
Toe creeper. E, WIght, ..conivinninnnas vees 172,678
Indioator, F. BUmPl...ocoeioiiiniiemrormrinssnassns 172,50
Ink from rags, extraoting, L. M. G, Ehrhardt.. ... 172,70
Inkatand, J, KIdder . ...ooiiiiviininn snminrniinns 172,540
Keg.oall, 8. F, Maxwell e 172,602
Keys, manufacture of, W. M, Griscom, s 1TLTH
Kiln, briek, J, K, Caldwell.,.......... v 172,501
Kulfe polisher, It, G, Norton, ., o 172,078
Knitting burr, C, Allardice ....... 172,097
Ladder, extenslon, K, 8. Websater. ., . 172,005
Land roller and seeder, F. M. Domling. oo 153,56)
Lathe, metal turning, 8. Willlamson. .. e 12,60
Lathes, tool holder for, D, Siate, ... .. 170,664

< 172
< 172,620
o 178,500
192,710

1m,mm
172 a7
178,800
173,001

o 172,500
e 12,600
. AT,08)
oo 192,008
« 178,500

LR
172,60
17, M
172,60

« 172 N0
AT NS
. 17.m

172,60
ke Se
172,
172,00
17,

ol mutms American,
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Pavemeont, F. W. Mathian, ....oooovviis 172,50
Pon and ponell ease, R, H, Ryne (r)..... 6,80
Photograph burnisher, Hall and Lasher ... 17,08
Photograph burnisher, E. . Weston (r)... 6,58
Plano action, upright, F. Friokinger....... oo 172,620
Planoforte sotion, upright, ¥, Frickingor, « 172,021
Pills, machine for coating, W, N, Clark...... . 172,500
Plpe tonge, J R, Browi.....coovieiiiiiiiiiiinns 172,880
Plpe tongs, A, A, Pease, ... ..o . 17,00
Pistols, ate. AL AL POPO. i 082, 172,548
Planter, corn, 8. T, HOWY. . ooiiviiiiviaiininiiniies 172,000
Panter, cotton, L. M. RROdos. . .oooviiiiiiiiaiinan 178,776
Planter, cotton seed, W, Jarrell.. e o 102500
Poeumsatie signa), A, Chambers. ... .coovivavsnnns 192,74
Power, transmitting, J. L. Crabtree ... ......... 192,78
Preclous stones, cutting, H. D Stover............ 17,09
Printing press feed. C. W, Dickingon... 10
PYoof preis, W. Quall .. cicioscciiss aerns espvsons 172,64
Pump, W. Lott < 173,754
Pawmp, steam yacuuam, Prall -nd Bun . . 152,655
Pamp bucket, chain, O. Junkerman.... .. P r Al 1]
Pump expansion bucket, D, W, Witmer, .. - 172,816
Punch holder, J. Barrell, . . .ovimvernsannss oo oase 172,69

Punching and shearing metal, L. W, & J, Beesley

12,99

Rallroad signal, R, Jennlogs . ...cocovvne vvvnean mse
Rallroads. pneumatic signal for, A. Chambers... 173,74
Ramie machine. C.C. Coleman... .....coivvveee.. 192,610
Resawing machine, P, Pryibll . ooviiiins . 172,702
Reaper and mower cutter, T. Henderson, . oo 152,798
Rubber, die for cutting, J. A. Olmstead.. ... 12,968
Saw bandie, cromscut, L. Shopard. e 120S
Scales, specific gravity, R, Parish .. 192,081
Berew-cutting dle, Cudworth and Stetson. . 12,712
gcrew machine tool carrier, J. Yule....... e IR0
feal, metallle, F. W, Brooks,....... .ee 192,698
Seoallng tongs, J. F. Rusell.. vee 198,992
Scparator.grain, H. B, Stevens ... . 132,672
Separator, middilngs, C. F. Keller.. - 172,54
Boparator, seed, F, C. Mlller (r).... o 6,853
SBewer, C. B.Romsell......ooconvvvrannas .. 172,70

Sewing machine hook. A, C. Van Sant,,
sewing machine shuttle, J. 8. Copeland..

. 172,676
. 1762

Sheot metal vessel, J. M. Patterson....... . 172,648
Shoebox, W. 8. CornIng.... ....c.n L 172,508
Bhoes, forming shanks for, E. Briner B e N
fhooting gallery, J. 8 Coniln (r)....... . 687
Shovel handle, W. J. A. Kennedy. .. 172,682
Shutter, motallic, E. H. Johnson .. - 172,70
Sieve, flour, F. Blalr . ....iccvaae . 1,6m
Snow plow, Twitchell & PArfons......c.cvvvvrerenns 192,79
Sole-fastening strip, metallle, E. P. Richardson, 172,688
Spike puller, E. D, Roth..... 172,781

Spinning, filer for, C. K. Peve
Spooliog bobbin for yarn, J. B. Bancroft...
Steam trap, Hilton & Clarke .
Steam trap, J. Ryan  .....ocoee.ns
Stock and feed cutter, I. 8, Wilson...
Stone-polishing machine, J, Finn..
Stove, W, Y. Crulkshank............
Stove, cooking, G. G. Richmond.

... 172,651
vees 172,588

. 172,88

.o 172,586
. 172,514
- IR0
- 172,71
.. 172,67

Btove, warming, E. A. Reed...... . 172,70
Stove grate, W, J, Earl....... . 12,8
Stove grate, T. B, Griffith....... 172,564
Stove, heating, 5. B. Sexton (r).. 6,584
Stove I1d lifter, T. B. Carpenter...... 1R

Stove pipe and guard, Z. Nickerson.. .
Stove pipe thimble, T, Shuman.....
Stove platform, L. F. Betts,,
Stove, portable, S. Thompson ...
Stove, self-feeding, L. B, Woolfolk . . ......
Stoves, attachment for cooking, T. R, Timby....
Straw cu'ter, J. K. O'Nell..., v cocovvnnesnrnacess
Table, froning, R. B. Lamb.......
Telegraph printing, E. Gray (r)..
Thill coupling, G. D. Bally ......
Thiil coupling, T. McDonough....
Ticket case, coupon, C. N, Ayres..

Ticket reel, W. H. Marston.......

Time detecter, Watchman's, W, lm R
Tyre tightener, Packard & Harris ,...... ve
Tobacoo box, L. F, Betu -
Tobacco, glycerin in, Smith & Messinger, -
Tobacco machine, plug, J. L, Jones, e
Tongue support, C. Holz,,......c.e e
Toy dancer,W. A P. La Grove (1),

Trap. tnsect, A, B, Sprout.......... ==
Umbrells tip cun, C, W. Tucker. e
Urn, wster, E, A, Parker,..... on

Valve, balanced, W. J, Westwood.
Valve, balanced alide, B Brazelle..
Valves, refitting globe, C. F, Hall. ... o
Vehicle perch plate, J. R, MeGalre,, .
Vebicle seat, T, Fleming........ vae
Vebicle spring, 8, Newcomb, .. ......... .
Vehicle wheel, Harvey & lo»uwu b

Wash tud stand, J. H, JOhBSOD. ..ooviansnns anes
Washing machine, P, C, Addis,, Vraenn savy
Wateh caso dio, ¥, Ecaubert ...,
Water check, W. J. Booth,... ..
Water closet, E. A, Leland.........
Water closet pans, E, A, Leland.....

Water spout cut off, G. W, Falkerth, ..
Water whoul, J, Haselttne (f)...,....
Water wheel, Newman & Powall,
Well polnt, drive, J. vollard, . ...
Wheelbarrow, ', L. Welmer, .
Wind power, O, Bchnelder, .,
Windlass, D, N, I, CoMin, Jr.,
Windmiin, G, Mable. oo,

Window shades, making, M, l.u:hmn.
Wire, pressing barbs on, K. W, HlloMIl
\hnsncl b R IO cavesrets i

DESIGNS l‘ATlCNTIID.

o 1T
o 152,069
< 172040
~mown
m.a7
1m0

SO0, —ProystofAn's Onare — A, Abel, New York elty.
.00, —~CorriX Haxores, M, I, Crane, Cincinnatt, O
8904, ~Boor Tirs.—J. B, Curtls, Mariborough, Mass,
5,925 10 8,921, ~Froon Crorns,—~C, T, Meyer ¢t al,, Bor.

gen, N, J,

EOM, —OAmrRTn, O, A, Righter, Philadelphia, P'a,

8,920 —Canrnrs,~A, Payn, London, England.,
S99 —Tor. I, X, Mack, Mhlladeiphia, Ps
§931,—

Woves Fannios, A, W, MUlor, Philsdeiphis, Pa.

B~ INEnTANDN, K, W, hmith, Brookiyn, N, Y,
nm mnwm ~Canrnrs, -1, J, murm. Noston, um

SOHEDULE OF PATENT FEES.
On each Caveat, .
Om each Trade mn :
On 0ling each applioation for & Patent (17 yoars
On Issuing each original Patent., ...,
On appeal to Examiners-in-Chlef, ... .....
On appeal to Commisioner of Pateats.
On applieation for Helssus
On Aling & Discinimer
O sn spplication tor Design 1y n.n)
Ob spplication for Design (1 yeams). .. ....

L)

CANADIAN PATENTS.

Lisr oF PATENTA GRANTED IX CAXADA,
January 28 o 51, 1879,

5012, <11, A, K, Lefort «t al,, Monteonl, I, Q. Wateh.
man detoctor, Jan, 28, 1576,
5,018, —J, L. Masslo, Cowansville, ', Q. 1st extenslon of

No, 4997, Neater, Jan, 27, 1576,

5,614, —J, I, Massle, Cowansville, I*, Q,

of No, 4,87, Heater, Jan, 24, 194,

15 ~M, MaeViear, Potsdam, N. Y., U. 8. Apparsios
for Ilustrating geography.efe. Jan, 38 146

5516.—T. J. Sloan, New York city, I'. §. Thawing fre
zen watler pipes, Jan, 29,1556

5617.—W. W, 8t . John, Philadelphia, Pa,, U, 8, Piston
packing. Jan. 25, 1876,

5818 —W. A, Durrin, Wlison, Wi, UU
28,1856,

5519.—C. P, Baghott e al,,
Jan, 24, 1876,

5£20.~M. E. Dow, Manchester, N.
ing device. Jan, 35, 1556,

5621.—J. H. Wickes, New York eity, U. 8. Refrigers-
tor. Jan, 38,1956,

5522 —H. H. Xash, Baltimore, Md,,

i extension

8. Stake, Jag,
Hamilton, Ont, Lotk ost,

H.,U.5. Adverils

U. 8, Life-presery.

Ing stool. Jan. 28, 1576,

5678.—F, Bchorn ef al., Petemburg, Ont. Bed bottom.
Jan. 38, 1856,

562.—~W. P, Buckbee, Smithville, Ont. Drum hester,
Jan. 38, 15756,

5535.—H. T, Marshall, Brockton, Mass., U. 8§, Mnl
shoe nall. Jan. 28, 18796,

562.—A. Syversen, Chicago, Il, U. S. Stove pipe

elbow. Jan. 28, 1576,

5627.—C. F. Rapp, Cluncinnati, Ohlo, U, §. Hydrast,
Jan. 28, 1856,

5623.—~C, F. Rapp. Cincinnati, Ohlo, U.
Jan. 28, 1876,

5,620.—C. de Quilifeldt, New York city, U. 8. Bottle
stopper. Jan. 28, 1876,

5630.—8, Thomson, Malvern, Ont.
31, 1876,

5,631.—D, Banford, Ashton, 111, U7,
derand fire escape. Jan, 81, 1¥6,

- gamﬁmms

Back Pagoe = = = =« = l ob aline.
Inside Page =« « =« 75 centis aline,

Engravings may head advertisements al the same rote
perline, by measurement, as the letter pres, Adoer
tisements must be recefved at publication office os
early as Friday morning to appear in next {ssue,

REVERSIBLE
HOISTING ENGINE

FOR ALL PURPOSES.
8@~ Cheap. uluwle. durable, and effective
IIOER 00D M'F'G CO., uh‘ur o KY

SLOW ROTARY MOTION CONVERTED
:‘ rapid vibratory motion by James F. lleOor-
mick's ocluu cal Movement,

8. Hydeant,

Plastering. Jan,

8, Fireman's lad.

ented Dec, 21, 1878, by
which Bewini ).nglgue:..nlslgh Hammers, Mowing Ma
© " aw: |
" F ACO R TOR . Phtisddiphia, Pa

W roxmmnm—nn-
an mnu-ul uudunr-.

for lee.l&r orndvn« clonwl!? um-
PRATT, ea..mm&‘

R WRB NATURAL LUBRICATING OIL—
Saltable hm tron wm Cotton sad
oolen um-. Flour Mills,

&c., &c.. send direct to

Pa Price mw..mmw.m ua-.ﬁ:
w Ly

T T YA TS T s

fotel, B L, Baltimore, M 3.

Eucnu: ' BURGLAR 2

Teleg. l-n'-.n-u soetc. TEL. ¥ Co. 0.

A PERFECT HEATER.

w . New York.
Iyl P

ToAvex M. Lzsirr. 26 Wesi
FOR AL nemon b o Birastord,

R R P Q‘r'*m-&'#
WA P A A

mox.moa—cmruu. noamcc'o.;-

{1l cont! n::.&;m unt.“n”
?' ngton, D, C.—~ ngton, Jan,
ox nmoon IU!!.D!NG-A n-pm de-

OI
hAl,: oP l‘ﬁo‘oﬂa‘ix
E-DUPLICATION OF nmm. rm
ﬁ.ﬁ% oy ‘81, New York,
FITABLE [NFORMATL s %
a:m. e L T,
o Hachets, die ae?i%,m..m

# BPLBNDID OBANGE—OG lc'hlﬂ.”

N %*.'.'e.. .a.—:..&a:

!lll HEHANIC'B WD—‘ CO
N

(Nunmu. DRILL CHUCKS
) w and

Lot w.!".-d i




FEeBRUARY 206, 1876.)

THE LIGHTNING DIE AND TAP FOR USE
IN BIT BRACE.

Work anl-hed ll ong out, Die sdjustable for wear

throading bolts ln,l'mu-zln and on
,:r ;EB ldlt unc recision, ll\’mu\u,
AN (0., Greenfield, Mass,

The American [nstitute

How to Leam } of Phrenology** (Incorpora
ted by the State Legislature)
YRIenology. | wiymtm’s s toss

Ll

Hn‘-un an mhun iring vacatlon, Another Course
be open Nov, 6. Clrenlars, clrlnﬁ foll explanation

um b mnll, on application 1o 8§ A
Annu’.,m Brondwfy"'. I'Qown?’or" b e el

WHIPPLE’S
Pa.tent Door Knob.

Awnrded a Bronze M the American Institute Fab
or ma TMJW n‘ P Wo conslder this nct:od of
A groat lmpn:v;%wm aver any

lnvnud for the purpose, as It obyistes the
acrews and 'ub,n. And can w0 :u.s:

TH) 0‘ D‘ﬁ’xh’l ﬂ‘n’f’rzns COMPANY
wm Meriden, Conn., or 97 Chambers 8t.. ¥ ¥

16 PAY to woll our RUBNER PRINTING Sraue
B'Fortia fron, "TATEOR B bR R B draxrs-

N THE CAUSES OF KNOCKING IN HIGH

PRESSURE ENGINES, Ny Joshua Rose, With

Ine Engravings. A v-mlblo pnrum treatise  Price

M oents. Coatained in Nos, 1 and 2 of * Sclentifie Ame-

rican Supplement,’’ (o be had at this office, and of all
DOWsagents,

H. W, JOHNSN' Patent

ASBESTOS

STEAM PIPE AND BOILER

Coverings

Asbestos Cement Felting=-Asbestos
Lined Hair Fely, &e.

H. W. JOHNS, 87 Maiden Lane, N.Y.,

Patentee & Manufaoturer of ASBESTOS MATERIALS -
ROOFING -STEAM PACKING—PAINTS, &c.

§E2" Infringors will bo prosecuted. 3

Eatabllshed 1 1552
LOVEJOY, SON & CoO.,

ELECTROTYPERS and STEREOTYPERS,

Street, New York.

Scientific American,

141

OOF, and -lunﬂn1 absolute
Btore Fronts, Private 1

or balance welghts
shiutters in the world,

Aro fitted (o the new Tridune

and are andorsed by the leading architects of the world
AGENTS “‘A "I'll).

fze Flet ntfree! An
‘.rhoTOLL-OATB! gt Adp g ph o
N1 Address with stamp C.ABREY. Buffalo, 8§ ¥

\‘ lanM HENRY KING-ALBUMEN MANUFAC-
}H. Va0 Andrew Street, Lhrn--mll .

Tornado Windmill Co.,

Elba, N. Y. Chesp and steady power. Send for cat

A WEEK ., ~Agents wanted everywhere, Hu.
olnru permanent and first-class, For further
d mmrul.n sddress

. KEXNEDY & Co.,

Bichmond, Ind.

IS76 DREER'S GARDEN CALENDER, 1N70
Contalus descrl (l\r and price list of Vegetable, Flower
and Grass Soe Plants, sulbs, Novelties, a'd overy
GARDEN REQU l~lT) Beautifully Hllustrated, Send
two 3 et. stamps for

" lllh
HENEY A, DREER, T4 Ohestnut St « Philladelphia

w TAVE, SHINGLE, HANDLE AND CABINET
Maker's Machinery, ete. ete. Address
T. B. BAILEY & VAIL, Lockport, N, Y,

Planing & Matching,

\louldln: Re-sawing and Tenoning Machines. 8¢rol
Saws and General Wuud.“orkln( achinery.
JOXN B, SCHENCK'S SONB | Matteawan, §.

Send for Catalogue. 115 Livercy Bt N \ city.

PATENT
Planing and Matching

and lloldm )hchmeo Gray and Wood's Planers, Self.

oLl rhors, and other wood. workin numnery

SA. OOD&!A(‘HI\I’ CO., § 91 Liberty s s X
Sead for Circulars, ete. ¢ 63 Sudbary E( = Boolon.

OTIS’ rachinery.

OTIS, BROS, & Ov,,
N0. 348 BROADWAY, NEW YORK

and Merphine nahit :ho!wly ud
peedily cured. Painless : no publicit
Kend stamp for particalars. . Carl.
ton. IS Waabingion b&,mm n.

Bullding, Lenox Library Baflding. Have been for yoars In

JAMES O :
and at Lundun Paris, Vieons, lh:lln.Mrnmurnr Ac Ao,

CLARK & COMPANY'S
PATENT SELF-COILING, REVOLVING STEEL SHUTTERS |

(,Qtl be readily ftted 0 Store Fronts, Rear Windows or other o n!n .,

vl ectlon; siso, WOOD BHU

ouses, Offices, udwhun! Partitions, Clark's muun- are solf-acting require no machinery

and eannot get out of order. They are handsome In appearance, and are the bost and <l.u{u~-l
*\nlldln Delsware and Hudson Cansl uvmdmt Manha

making them FIRE AND BURGLAR
ln various kinds of wood, saltable for

tan

ly use in every principal eity throughout Europe,

WILSON, Manager, 715 West 2th 8¢, New York,

- - =
THE IMPFROVED

NIAGARA STEAM PUMP

" to 91 Pearl 5., Brookivn, N
st 90 John Bt., New Y¢ 'Il

Hubbard & Aller,
BOLR MANUFACTURERS,
Excixes AND BOILERS,

Pulleys, Bhafting and Hangera
a Specialty.

TheMy ers by Ragine o g
AN oﬁﬂ’ LENeMACHINERY.
CHAS l'l.\l V .UI Reade Street, New York,

1 a day st home. Agents wanted. Omntft and
$ terma free, TRUE & CO,, Augusta, Malne

BLAKE'S PATENT
Stone and Ore Breaker| .,

Crushes al! hard and brittle substances to
any required size. Also, any kind of
TONE for Boaps and for CoyoRrTR, &c
Address BLAKE CRUSHER CO.,
New Haven, Cons.

CE BOATS-THEIR CONSTRUCTION AND

MANAGEMENT,. For working drawings and full
rticuisrs. send 10 cents for SCIENTIFIC AMERICAN
UPPLEMENT, No. 1.

EAGLE FOOT LATHES,

With Scroll and Circular Saw Attach-

ments, Slide Rest, Tools, &c_; also Small

X &.‘f.'t‘t'..f.'a.“ e i Lo

o « WU

Prices. A o cunon' dg.afben
. eve o or

stour Or Artia. eead for B o

WM. L. CHASE & CO.,
u.nl.m&.ln'ort.

LLIPTICAL GEARING. By Prof. C. W. Mac-
Cord, of the Stevens Institute of Technol

ith Efght Engraviogs. A most clear and excelleni

exposition of the subject, Price It cents, Contained

in **Sefentific American Supplement,” No, 2. To be had

nl this office, and of all nows agents.
dress and get something that will bring

DO YO
you in honorably over $U50 s month

MONE sure. Inventor's Union, 173 Green-
wich Street, New York.

Male or female. Send your ud.

-
We beg to offer to the trade our own hrand of guaran-
teed uronm an P}i“m at the lowest market nu-
HAS. P & CO,, 51 Malden Lane, N. ¥

A WANT SUPPLIBD.
AUBTIN'S PATEN’I‘\ Sold Agents, at 1he trifiing
. | cont ol cents, and free by mail
PAPER CUTTER ?on rccelpl. of price by the AUS
RITIN MAN'F'G CO .50 N

] Fifeh St., Phils. Anuu tuled

?IHB TOYLS AND FOOT LATHFS,
Taps and Dies, Morse Twist Drills, Chucks, Scro 1 Saws,
Suppiies of all’ klnan for Machinists and Amateurs. Send
Scents in stamps for Complate JUustrated Catalogus.

JACKSON t 1’\ LER, 16 German St., Baltimore, Md,

Fra
P.:: PLaen.

NEARLY ONE THOUSAND IN USE.

BUFFALO FONY PLANER. Willemin
LOSIE il pay expwnoes of ruoning 1o
dan Mries l:--un One Hundred Dollars
A0 upwanis sach.  Also, Small Iony
1 iane o and Matcbens, and Maniog Ma-
chine Knives,  Neesntimended ss supe |-
Of abd extirs (o guality. Clrenlars tres
One Hundrsd Seinll Wark designs fioe
Ll Mamp.  Addrom

GEO. PARR,
Buffalo, N. X

Best Mill Spindles and Steps,
MILL GEARING,
Shafting, Pulleys & Hangers.

Address T. B. WOOD & CO.,
Chambersburgh, Pa.

SGIENGE REGORD

F'orx 01876.

SCrexce RECORD is
asplendid book of 600
pages, published an.
nually, about the 15th
of January. Illustra-
ted with many engra-
vings. Price $2.50,

Tux Volume for 1576
will be published about
Junuary 15th, Its con-
tents will embrace tho
most Interesting Faota
und Discoverfes In the
varjous Arts and Bel-
onces that have trane-
pired during the proce-
ding year, exhibiting In
one view the Goneral
Progress of the World

-

the following Departments:

CHEMISTEY AND METALL
MECHANICS AND EN ;

|
( 4
ELECTRICITY, LIGHT, HEAT, SOUND
TECHROLOGY, THE | sr,'y |~|T ARTS,
BOTANY AND' HORTICULTURE
AGRICULTUKE
i‘y',\lf'l"lm?«“\‘l'l |'dl>’|;r n“;l D EOONOMY
) ERAPEUTIC b ' HYGIKNE
NATURAL HISTORY AND ZOOLOGY.
M "T(V;‘)IA((ZI AGY, TERRESTRIAL PHYSICS,
)G
GEOLOGY A-h» MINERALOGY,
ASTRONOMY
BIOGRAI'HY A\“ NECROLOGY.
Every fvcuun whio dealros to be well informed cone « rn.
ni the Progress of the Arts and Sclences should bave a
copy of BOLENOR REOORD for 1576, 1t will be & most In-
terdating and Valuable Book, and should have s placern
every Household and Library.
iy en Octavo, Huulmmcly Bound Many Engrav
inge, Price $3.50. Bent, post-pald, on recelpt of price

All the preceding volumes of Screxor Reconn
may bo had separatoly nt $2.50 each, or 810 for the
fve volumaos, 1872, 1878, 1574, 1876, and 1576,

MUNN & CO,, PUBLISHERS,
31 Park Row,

HE CENTENNIAL INTERNATIONAL EX.

HIBITION OF 153, —‘l’bc fuli History and Progress
of the Exhibdition, msr the grounds. engravings of
the bufldings, news and accounts of ali the most notable
nhjec 8. are gi-en weekly In the SCIENTIFIC AMERI-
CAN SUPPLEMENT. Terms. 85 for the year: single co-
ples 10cts To be had at this office,and of all news agents,
All the back numb«-n. from the commencement on Jan-
vary 1, 187 had. Those who desire 1o possess a
complete lnd splendid [llustrated Record of the Centen-
nial Exnosition. lhould bave the SCIENTIFIC AMERI-
CaAN SUPPLEMEN

The HOADLEY
PORTABLE STEAM ENGINE.
AUTOMATICAL CUT OFF RECULATOR

BALANCED WUIWE

SIHLMYS 104 FYTHM TLVLS

THE BEST#” MOST ECONOMICAL ENGINE w»**

SEND FOR CIRCULAR

THE J.C.HOADLEY CO.LAWRENCE, MASS.

HE BASTET MAGNETIC ENGINE AND

BATTERY, for running Sewing Machines, Den-
tists’ and Jewelers' Luhu.‘&’nntln Presses, Pum ",
Blowing Parlor and Charch Organs, or workin Ma-
ebtncry that can be moved by Hand or Foot, 8§ \l LF
DURABLE—ECONOMICAL, Local Agents wanted in
every town and coun_ty For elrculars snd price list
addreas, with stam HE BASTET MAGNETIC EN-
GINE €O., 1113 Chc-tnm Street, Philadelphia, Pa.

e gty saapatettd SRS
DROP PRESSES {i, ARKER PRESS CO.,

A WEEK to Agoents, Old & Young, Male & Fo-
male,in thelr loculll) Terms & 0[5'1‘!' IT FREE.

Address P, VICKERY & CO., Augusta, Me.

OMPRESSED AIR MOTIVE POWER.—-For

J p-rllrulqnnf the most recent practice. send 20 conts
for SCIENTIFIC AMERICAN SUPPLEMENT, Noa, 1
snd 2, containing 5 ¢ngravings of the ** Compressed
Alr" Locomotives now In use at St. Gothard Tunnel
Works, with dimensions, ete,

]AII).\IB-M;\IIE TELESCOPES.—Directions for
thelr conatruction, with engravings showing the
)rOper arrangene nt of lensos and tubes, By Prof Van
Jar Wesde, Price 10 ota, Contained In No, 1 of SBo1ax-
TIFIO AMERIOAN SUPFLEMENT, L0 De had at this office,
and of all news agents,

PLANING & MATCHING,
MOULDING, MORTISING,
TENONING,RESAWING,SHAPING
1 BAND & SCROLL SAWS &o. &c. 4

Now York oity,

A FAY & CO,[§

BOOK“‘A L'TER ENGI \'B :

ud Euu ’ Managed. tced o
work well wd give full power claimed.
Engine and Soller compleu including
Governor, P, &C., 'nh shipping
boxing, at the low price of

3 Horse Power...... ... 5252 00
s N R nes . 38 50
l"?ﬂl on Cars at Epr‘lnxaeld Ohlo.

JAS, LEFFEL & CO,

Spri 1d, Ok
gl le:n:"s.tt. \‘ev '\" “

unt’s

INIST’S TOOiS

Te
MAC

Set Iron Dogs, ¥ (’o‘?

“ u’u o

g S
ron & s:echlun . Die Dogs P Clam:
Bxp‘ndl% !mdnl- &c. Send for latest Price Lm to
C. W. LE COUNT.  South Norwalk, Coun.

i Friction Pulleys.

-
For eonnecnngnumnc and gearing BEAN'S PATENT
CLUTCH is the most effective known, and s farnished
for less than any other of merit. We make a specialty of
Fth‘l’lO\-(‘L("l’(‘ll COUNTER-SHAFTS, Our HOIST-
ING ENGINES, with this cluteh for Pile Driving, can
.vrlknum blows toone of engine usingordinary ¢ ftch
Holsting machinery. u‘tgn lé»p)lc“lcn to
D. FRISBIE & CO., New Haven, Conn.

': lleel o8

B4 ONLY WITH XAMES=WITHOUY XanEs 35 S2aD 08 TWE »awes
and Post Oos sddrass of 5 parsoss wh 4, sod we will send
post paid (10 suy sddress) & Salid sliver G Case Open Vaoe Waneh
Sotinm size and & seal tser. Sliver Vest Chals, Curd ®stsers,

madiam  slie makchd, 51 Wand
a4 Chala u&hh‘m I lC $10, warrsnsed
We sead by En pros C O D

when sames and 30 cents are sent with seder.  Dalanoe sollony
on delivery. We send full plate T shot Revelvers salng 213100
Cartnadees post patd $4.7% saah every ea  warrssisd.  Moser 1o
registered Jottar, or by Express, aton. riak.  Address Amerioan
Watch aud Gua Co,, Palatine, 11, Dox 253 and 394,

FOREIGNA \_[I)’ATENTS
THE CENTENNIAL.

There is no doubt thut our Centenoinl Exposi-
tion will attraot to our shores multitudes of repro-
gentative people from all parts of the world, and
they will take home with them many of our bost
{mprovemonts to introduce into thelr own manu-
factures,

An unusunl opportunity will bo offered for sell-
Ing to theso poople such forelgn patents ns have
been secured on good Ameriean fnventions in the
respective countries from whioh these visitors
come.

At the reduoced prices for which patonts are ob-
tained abroad, our people will lose a chance not
likely to ocour again, If they do not avall them-
solves of the opportunity of securing their lnvens
tions In forolgn countrios at onoe, o as to have
thelr patents ready to negotinte the coming sum-
mer.

For cost of patents in the different counteion nnd
the conditions on which thoy nroe granted, send for
pamphlet containing full information,

Address MUNN & €O,

7 Park Row, New York,
Draxca Orrion, cor, ¥ and 7th Ste.,
Washington, D, C,

JCREW I‘l((ll l‘.l LERS, THEIR SHAFTS AND
FITTINGS, Hamilton W, Pendred, M. K. An
able troatise, almw nr the prosent Frm*l!ou ta uc\un-
tagon and defootn IS Ngures, Price 10 conts, Con.
lu m-d in No. 4 of NUth PIF1C AMERIOAN SUPPLE-
EN l To be hind at this oMeo, and of all noews agents.,

A MONTH-Agonts want
where, Ilmlm-::‘huuo :ﬁﬂ‘:ﬁm
olul Particulars son f‘

«WORTH & CO.. LN boull. o.

- e ————
STEAM PUMPS.
'”‘BT Y“l'ul\ VI'V\’ PAHI’), NEW YORK,

TIMOK
Bend for clrenlar of recent patented ”"
THE NORWALK nure WORKS,
um \ur'ul Cdan.

W. VY. & JUIIZN BARN
Manufsetarers of Baroes’ l'nllll
FOOT-FOWER MACH! IV.I:T. SCROLL

BAWE, LATH
The only foot-power muhlmn without
crank or dead centers. #1350 1o §3,00 per
year made using these machines, Bend o
tlustrated Catalogue

Reocktord, Winnebage Co., 1L

Wercester, Muass.,
Manufsctarers of the Nistedell Patent Upright Drills snd
other first- clu- lvh!nh' * Toowm.

ITHP"IIY. ICUUO & RICHARDGON. Nnn-
ufscturers of Woodworth Hulu. Tv-umln -
and Orooving Machines, Danlel’s Planers, Richardson
l'lleal Improved Tenon Machines, Narhm:k lwr
chia Nl' =‘:.1'ID:-' .:‘(’nn Worcester, b
chin enerally, allsbary
«uu'g Formerty toenpied by B, BALL & CU.)
L, B, WITHREENY. 6. 3. 3U80. 5. M. RICKARDSON,

N CLUTCHES &=

EBJ\Q!‘:IELEVATDRS.

VOLr\Ef \N MAJU\ UV, FV VRI

AL(.UTI’ LATH D.A for Hroom, Hake and l!oo Handles
C. HILLS, 5! Cortlandt 8¢, N, Y.

SHINGLES. ‘ﬁﬂh"xi‘ ANDETAY

Dolr makers of the wall known [NFEOVED Law'
SHINGLE AND Hun%nnn,. Macwine. 'um
lars, address VOR & CO., Lockport, N. Y.

ATESNT DOUBLE ECCENTRIC CORNICE BRAKE,

Mazufsetured THOMAS & ROBINSON, Cincin-
nusti, O. Send for Clrealars.

MACHINERY.

[RON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

HANGEES, PULLETS comm BELTING, &
&c. Bend for Illas wsd Price Lust.

GBOBG! PLACE,
121 Chambers & 103 Resde 8. N. Y. City.

Tools

B. GOULD. lnun_

All sizes atlow orices.

Mo % Co’s. Patent ﬂﬂicex.

Established 1846.

The Oldest Agency for Soliciting Patents
in the United States

TWENTY-NINE YEARS EXPERIENCE,

MORE PATENTS bhave been secured through
this agency, st home and abroad, than through any other la
the world.

They employ as thelr sssistants & corps of the most ex-
perienced men a8 examiners, specification writers aad
draftsmen that can be found, many of whom bave been se-
lectad from the ranks of the Pateat Office.

SIXTY THOUSAND lnveators bave avalled
themselves of Muns & Co.'s services ia examining their ia-
ventions, and procaring thelr patents,

MUNN & CO, in connection with the publieation of the
SorexTIrio AMERICAN, tinne o ine lav
confer with {nventors, prepare drawings, specifications. aad
asaignmentsattend to Aling spplications in the Patent Oftice,
paring the government foes, and watch each case step by
stop while pending before the examiner. This Is dose
through their branch office, corner F and Tth streota, Wash-
ington. They also prepare and flle caveats, procure design
patents, trademarks, and relsvces, sttead to refected cases
(prepared by the Inventor or other sttorneys), procure copy-
rights, sttend to interferences, give written oplnions on
matters of lnfringement, furniah coples of pateats, and, in
fact, attend to every bmnch of pateat business both in this
and tn forelgn countries.

A special notice Is made In the SciexTorie Avzaicax ot
all inventions patented through this Agency, with the name
and residence of the patentes. Patents are often sold, In
prrt or whole, to persans attracted to the Invention by such
Botice.

Patents obtalned in Canada, England, France, Belgtum,
Germany, Rossls, Prossis, Spale, Portugal the Beithed
Colonles, sod all other countries where patents are
granted at prices greatly reduced from former rmates.  Send
for pamphlot pertaining specially to foreign patents which
states tho cost, thne granted, and the requiremnont for each
oountry

Coplos of Patonts,

Persona deslring any patent lsued from 15886 to Novem
ber 24, 1567, can bo supplied with officlal coples st & rew-
sonable cost, the price depending upon the exteat of draw-
logs and length of specifications,

Any patent lssued since November 27, 1567, at which
time the Patont Oftloe commenced printing the drawings
and specifications,may be had by Itting to this office §1

A copy af the olatma of any patent fssued atnoo 1588 will
bo furnished tor §1,

When ordering coples, pleass to remit for the same s
above, and stato name of patentos, title of tnvention, and
date o1 patent.

A pamphlet contalning the sws and full directions for
obtaining United States patents sent free. A handsomely
oound Reference Book, gilt edges, contalns 140 pages and
many ongravings and tables important to every patuntes
and mechanfo, and s & useful handbook of reference tor sy
arybody, Price 95 centa, malled free.  Adaress

MUNN & ©O0,,
Publishers BCLENTIFIO AMERICAN
87 Park ‘o" N. Y.
Reaxon Ovvicn—Coroer ¥ ald 7Tth Streets

Waahington* D, O,
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Diamond Sohd Emery Wheels.
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Amn—su noond hand Milllog Maohines,
wn & W Univorsal ML 1 Tron Planer, 4
ving prices

M -hu'f"?wv'?&’m. AR AR Rl Bonoos 8¢ |
Cleveland, O

GEO.H.GRAY &DANFORTH, BO\IU\ HN’()RHRS

l{&ﬂ“ﬂn! RUBRRER WORKS, Trenton, N

o Man.
urers of Hose, I X king, Oar 8 3
and u-um Yor md‘“#&.';" prings

ASKELL'S THBBB (,\’Llhhkll PUMP—

and or Chesper than & Steam Puamp,
outwear a l‘mp "oo'm 'ovk with ‘le«'
'..lhll other llahb oul o
” ﬁmm"‘w mn Amm 10 any

Illld ﬂm'lla‘;hl OOIPAX\' Boston, Mase.

sod Shaped Diamond Curbon Points, indispensable for

and Paper valender Roll “""»faﬂn“ “t.?;: ;'i;dnl Sing.
e ers. "

and Sawing Stone. J. mckmso".'f.u Nasaut 88 nf

POND'S TOOLS,.
The unaenigned has

assumed the Personal Propert
toe sccounts, foished and unfinished lucmnm
&c. with the cture of Ma-

Sia., Worcester, Mass
‘nd ¥ the DAME of DAVID W. POND, Successor to Laclus
"All?) ~Having assumed the hmlner montioned

KuAran

1p, an nlmy of
lule qn-nusy of NEwW
TYLES AND S12E8, fOr
Send for Im of second hand tools.

Store st M Liberty St., New York, will be discontinued
from Feb. 1, 1576, and all sales made from mangfactory .
Respectful DAYV

¥
Successor 1o LTCIUN ‘P Poxn,

ICHARDSON, MERIAM & CO,,
gu scturers of the latest amproved Patent Danjels’

[I1foT+u vvRoueHT
RON

Tm
BEAMS & GIRD[RS

TBB UNION mgs lILIB, Pltubunh. Pl.—
The 2l [ Engl | n

Lo onr improved Wmngm.-tmn Dnlm and umlen (nu-
coted), In which the compound welds between the stem
and Jwhich have pmv.d #0 objectionable in the old
wode o mnn! nncm enunly avolded, Wonre pro-
pared Lo fornish all sizes st tel W favorable aa can bo
obldnod Inwhon For dmﬂ llve 11tho; lu. nddress
Carnogle Brothers & Co.,Unfon Tron Mills, Pittsburgh, Pa.

‘Qu l% *Lowest Prived and DEST."
Do Your Own Printing!
O e e fy s
R
g s Amateur rn-u_u 'n.am:'.:

Boyste

Fund vwo m‘-

ll nu-

he ;;eS"':ﬂ:Eﬁ 06y Mertden, Cons.

AMATEURN\NORKERS

Rargand Fancy Woods

Can find everything they dosire, and four books of

Beautiful Desions.

Send 3c.stamp for our tew and enl,
price st (82 «ﬂuon Just l-u‘o':l):: o b

GEO, W. READ & (0,

186 Lo 300 Lewls 81., foolL 5t to btk Bt +E.R, N, Y.

D ECALCO IM A X,

nr TRANSFER FICTUNKS, with |~}.u of

:p. EIVIng (] Anetruetions 1 this new

beautiful art, seut post A for 10 oie,

100 aan’ u Pletuies, uvu. They arns Honds, Laniscejon, Auluull,

Birds, lusects, Viewers, Autunn lnn-, Comle Vigures,
Ty :-':;:‘-m, transdarred L0 by Article b av to Teals ths
- paintiog. Ao, & beantifel

Bor 18 eta ; 60 fur 50 cla. Al--n wanted, OEM CHROMOS
Aldrees J. L PATTEN & 00., 43 Willlam Breet, New York

PERFECT

NEWSPAPER FILE

—) e

The Koch Patent File, for preserving newspasers
Im"_n,'hu (';l‘l’ll recently Improved
DErs Lo the BOIRNTIFIO
BIOAN and BOIENTIFIO AMERIOAN BUFY l:unr llAul'z".
supplied for the jow prlro OF §1.50 by mall, or $1.95 st the
aription,
faary for

magazines, and
Afpm—e ruiurc”" Riste

offlen of Ul'l pkn

VROTENTIFIC IO'IV\‘ lmurd alilos |

MEIRLC n g,

atalogue and

Sceientific

American,

[FEBRUARY 26, 1876,

Second Edition of

Wrinkles and Recipes

NOW READY

Useful Hints, Suggestions, and Recipes, |
For ENGINEERS,
MECHANICS,
FARMERS, and
HOUSEK EEPERS
CONTAINS

The concentmted wisdom of the practioal cor-
respondonts and the able experts who have con-
tributed to the SOIENTIVIO AMEIICAN during Into
yonrs, Alro the ervam of the Practioal Moohunism
sories by Joshun Rose, togethor with a now paper
on tosting metals by Professor R, H, Thurston,
Simple rales In stenm englnoering, besldes hun.
dreds of valuable trade seorols and  reolpes
Hondsomely bound and ocoplously lustrated, 250
pages. Prico, post paid, $L50; with SoreNvirio
AMERICAN, for ono yonr, $4 20, Addross

1, N. MUNN, Publisher,
37 Park Row, Now York clty,

2. 0. Box T,

OUL \llN'ﬂ EL I.IPQ()GHU‘H— Draws elllpsos
In Ink from 6-10 to 8 Inohies. See Selentifio Amorl

can, Oct, 9, 188, Boxed, with lock nml Koy, for 1920,
Larger slzos to order, YULMIN' & €O,
Lock Box ls. \smhlnmun, D, o

PATENT

OLD ROLLED
SHATFTING.

The tact that thie sharung has & per cent grester
b, & Gner Gnish, and s troer (0 gR3g¢, than an {y

FThis Is the best

NoLenTune Sona
PR o asg Tt can
be had of Dealers,
LR | or wo wiil send it by
4 matl, propaid, for
ong .luyll-u perinoh,
to Nt any tube from
M tod fuehen In nul-h\r rllnmq Ler
LEIRS FALLS €O,
™ Beekman §t,, Now York

BU | LDE R S/
‘The NIL Iu.\ I\( I\I

The LATES L1 Engine Inde
from boller h 2, 4.6, 8, and 1 u iree
Power Warranted the best Seml- rqu Engine In
the United Sistes fend for INustrated Price List

Niles Tool Works,

HARTFORD
STEAM BOILER
Ingpection & Insurance

COMPANY.
W. B. FRANKLIN, V. Pres't.  J. M. ALLEN, Pres't

I, B, PIERCE, Sec'y
HARTYFOUND, OONNX,
Niagara

SteamPumpWorks
Esranvisuen 1862,
OHARLES B. HARDICK,
No., 283 Adamns Stroet,
BROOKLYN, N. Y.

e

IRO

ENGINE LATHES, DRILLS, &e. Send for l‘ﬂrr Ln

NEW HAVEN MANUFACTURING ¢

aven. (o-n.

an\ —NORWAY, SWEDIEH c AHERILA\ TRON,
all descriptions. ALBE POTTS,

2% North Froot 8t., Philadelphis, Pa.

ConLrss' PAT. COUrLING, and furnish Pulleys,
ete , of the most nppnnd u les. Price list mlled on
spplication to ES & LAUGHLINS,
Street, Ind and ae Avenuu. Plttaburghi, Pa,
5. Canal Street, Chicago, 111,
| ¢ oo Buxho' ihis Shafting ln store and for sale by
FULLER, DANA FITZ, Boston, Masa.
GO L cxaéu.x Chambers St., N.
l'lthCR & WHALING. Milwsukee, Wis.

FOR CHARLIE'S PRESENT,

Get the TOM THUMB TELEGRAPH, put up In neat
uttle boxes contalning workiag sounder, telegraph ap-
paratus, battery, key, wires, and chemicals, complete,
ready for operation. Price $3.50, with full directions.
Can be seen In practical operation at the ** Sclentific
American'' office, 57 Park Row; ac Packard's Dusiness

teo | College, 805 Broadway ; and many other places, Besldes

telegraphing, many beautiful experiments can be made,
such s the magnotic curves, eloctric light, lftlag
weights, making | izing knives, elec-
tro-plating, &c¢. F, C. BEACH & CO makers, M6
Canal St,, near Center St., New York.

OGERS' TANNATE OF SODA BOILER
SCALE PREVENTIVE. JOS. G. EOGBBS.!I(‘:’O

£~ Send for book on Boller Incrustation '

Upright
Stationary Engines,

Strong, Simple, Safe, and Ser-
viceable!
4, 6, and & Horse Power.

GRIFFITH & WEDGE,
Zanesville, Ohjo.

Todd & Batferty MachineCo.

MANUFACTURERS OF

'n ‘lxwh Omne Vn;loauble Cumt-ot
rand 3

on: ajstin .-na Poruhln i:u!

u II'I lfm Hll Gearing, Sh-nlnz tc stlk

‘rov Drxp‘ ope, Flax,and H emp Machinery.

for the Now nvou imnhunﬂn 0.'s Machin.

l 's Tooll lor dson's G Stop- Valves;

a rlx and Differentisl Pulley-Blocks.

noo 8, 10 Buyl.AY STRKBT. NEW YORK.

wonxs PATERSON JERSEY.

seottatons B BB T 1ok cooks.

MURRILL & KEIZER, 44 Hollldny St., Balt,

ne; Lowe's
v.\u au

TO ILLUSTRATE AND DESCRIBE the many
interesting themes and objects presented in the
GREAT CENTENNIAL INTERNATIONAL EXPOSITION
O 1576, and also to meet the wants of that large
class of readers who desire an (ncreased supply
of Sclentific Information, particularly of the
more Technical and Detailed charactor, we shall
18600 0 BPECIAL PUBLICATION, entitlod the 8CI-
ENTIFIO AMERICAN SUPPLEMENT, to be
printed weekly during the Centennial year of
1870, and, perhaps, permdanently theroafter, Bach
number will have sixteen large quarto pages,
issued weokly, printed In the best style, uniform
with the BCIENTIFIC AMERICAN, but sops~
rately

The SCIENTIFIC AMERICAN SUPPLEMENT,
in addition to the special matter pertalning to the
Internationnl Exposition, will embruce u vory
wide rango of contents, covering the most reoont
and valuable papers by eminont writors ln ALL
THE PRINCIPAL DEPARTMENTS OF BOLENUE AND
UAEFUL KXOWLEDGE, to wit:

1,~Chemistry and Metallurgy.—lmbr-

ulur Now Chomical l)lncovcrlu. mprovements,
and Progosies, with engravin New Procosses
of \\uu ng Iron hlc':l.irwl oopu Gold, Sliver,
and the Varlous' Metals, with Cngravings of Now
Apparatus, New lnlormnxlun ete,

2.~-Mechanles and Engincoring.—The

Iatest and best papers upon Steam Engineering,
Hallway Engineering, Mining, and Civil Knglooer-
fog, Ml Work, Textile Industry, with engravings

and working dr-wlnm
3.~Klootrielty, Light, Hoent, Sound,—~
Latost lmprovemonts in lll«fmphy Telograph

every one who wishes Lo pn uru tho paper, Enginoe "llln' Improvements tn Galyanlo Butterios
ddross d & Electrio Kn [lun New and Useful spplications of
é C 0 stricity the Arts, with engraviogs,
Publishoers ¢ 8o TENTLVIO AMERICAN." | 4.~

roehitocture,~Examplos of the best New

$5 bO $20 per day st home, ump;u worth #
free. BTINNON & Co. Portiand, Me,

Blructures, with dotalls and drawings,

85 a year by mail, post-pmd Send 10 cents for Specimen Copy.

5.—Technology.—New and Useful Invention
and Dl-coreﬂeo relltlni‘" o THE ARTS; Improve-
ments In Photography nting, hnv Implements,
New Machinery, hew "rocesses, New Recipes, lm-
r;oumenu pertaining to Textile Indus . Weay-
eing, Coloring, New Indus ucts,
Vegetablo, and Mineral—with enmvinn

6.—Agriculture, Botany, and Horticul-

tnre.—-—an nnd Useful Information {n all branches
lculmm Dulcrlguon- of New lell TNOI,
8hru W, and Fiowers, New, Us eful, and Interest-
ﬁ Facts In rullllon o Oultd \‘nlon. Propagntion—
h engravings.
7.—Rural and Houschold Economy,—

The Latest Information conceral ng Ballding Mate-

l;llll'. ‘r;lew 71“ v-lunlblre Reclpes, and a great vazlo-
¥ o scellancous Information’ pertaining to Ru-
ral and Houschold affalrs—with vu:cl:‘ 2

S.—Materin lllodlea,
Hyglene,—~Exhibit
Selence In various brane mu ow Medicinal pre.
arations, New Health App\uncu and much In.

creating Information,

f.~Natural History and Zoology.—The
Latest Investigations, Discoveries, and most Inters
wsting Information in this department of Bolenon,

10 & 1l,~Meteorology, Terrostrial
Physlcs, Goography,—Accounts of Interost-
in, 1» Atmospheric and Terrestrial Phonomens, Tra-

¥, Exploratioos and Discoverios, eto,
12.,~Geology and Mineralogy.—The Latest

and most Ioteresting Geological Invest!gati
and Keports, and New Discoveries, s

13.~Awstronomy.—Recent Interceting Discover
fon and Information, with Reporta of Astronomioal
Phenomens, Frogross, Nuw‘;nnrumcnu. ote,

TEIRMN - Selontific Ameorican Supple-
mont, One yoar, post-pald, $5.00; half yoar, $2.60

throo months, #1288,  Turee coples
$15.10; v coplon, §30,00; ten coplos, $3 0, Ona
cop of BOIENTIFIO AMERIOAN and one'’ oonr ol

Anl'mn

'I'honpolulcl,
of Medical

BULEXTIFIO AI“IOAI BUFFLEMENT,
post-pald, §7.00 e R 1)

Address MUNN & CO,, Publishers, 37 Puk Row. New York.

B T, V. Carpenter, Advertining Agent, Addes

Box T, Néw York olly
NOYE'N
are the Jargost In the United Biates, They ma
MiIstones. Portahlo MU, Bmatl Machines, .,k,';.""‘"',;
Ploks, Water Whools |..||. yn and l.unnu fpectal)
sdapted to four milis Mend for eatalngue )
\ NOYK & RON, Bulftalo, ¥ >

THE BEST INJECTOR
For Locometive nnd Mnatlonnry Bellers,
FRIEDMANN'S FATENT,

Over 15,000 Now In Use Here and In Rurepe

Throws more and hotter watar, with less steam,

any others, 1t bas two Waterways, fxed Noxsies, and ng
movable parts to g yat of order

NATHAN & DR Y FUN, 8olo Manufasturers.
1 iherty Me., Iow'v"g
L Mn«! rm Catalogue

THE HEALD & SISCO
Patent Centrifugal Pumps,

VIH('l'IIAlI & HORIZONTA L.

First Preomiumas .' irteans, Clue (nn-u and Neyw

York )Im alqf Speclal Aws ard,’

American !rnivun- 1
Perfoet aatiafaction guaranteed. Tha cheapest, simplest,

strongest, most efMolent and |m|.u|-1 amp (8 aee, (m
omptying Dry-docks, Coffer-dams, ste nml {.,y s
Faper Mis, Taoneries, aud Fac lur|rl ‘i """“
very low, for \\n-kmu lvmlumx frr) nnn: ote, Ilas.
trated |-nu||m|c\ froo, Noearly 1,000 reforonces lu nciuu
austomerns, .Mi". nul Cluwn te lllnmny Addr:

Illv ), BIBCO & QO, llal«lwlnlvlllo N {3

Portland Ooment

From tho bost Lonnon Manufactarers,
JAMKS BRAND, % cm! u ¥,
A Practical Treatise on Coment furnfehed for % centa,

I MPORTANT FOR ALL ‘()I(POKA’“OXB AKD
i

MANF'G CONCERNS, —Buerk's Warte ‘e
me Detector, capable of accurately contro |
motion of & walchiman or patrolman at the allen.fu

unm of hl-'tlnl-:;‘ sleml“lur‘;lu ua;
] . O, Box onto
[ f 0., 0f mﬂﬁ:
wan aeclded In my favor, June 10, 1§94, Profudl

B
h [l Tio sult ngainst lmn-runr
have been commenced ln\mt Imh-tuur & Co, for
ng, contrary to the order of the Conrt, and upocuny th
clook wun n serion of spring l |n the cover, and mun:
Pat'a Deot, 20, ', l'unnnn using these, or l?z other
clocks lnrnn“u on my Patent, will be desit

ing 1o law,
THE NATIONAL

Steel Cleaner.

For FaTxs.

Cleaning ™
Boller JuLr e
S Tabes .,

Adomd by U. 8. Navy. Yorsale by cesiers. Send fo
non.oonmmu: STEAM BOILER & PIFE

COVERING

WITH “ATR SPACE" IMPRO
Saves 10 1o per cent. CHALMERS srncc: [
TOOLE 9th 8¢ , N Y. : 198 N nau..u.um.l’.

For 1876.

The Most Popular Scientific Paper in
the World.
THIRTY-FIRST YEAR.

Only $3.20 a year including Postage.
£ Send 10 cents for Specimen copy.

THE SCIENTIFIC AMERICAN, now in its 3lst
year, enjoys the widest circulation of any weekly
newspaper of the kind in the world. A new vol-
ume commenced January 1,1876. Published week-
ly. Now is the time to subscribe and to form
clubs.

TaE CONTENTS OF THE SCIENTIFIC AMERICAN
embrace the latest and most interesting informa-
tion pertaining to the Industrial, Mechanical, and
Scientific progress of the world; Descriptions,
with beautiful Engravings, of New Inventions,
New Implements, New Processes, and Improved
Industries of all kinds; Useful Notes, Recipes,

Suggestions and Advice, by Practical Writers, for
Workingmen and Employers, in all the various
arts.

EVERY NUMBER contains sixteen large quarto
pages, elegantly printed and (llustrated with many
engravings. The year’s issue contains &2 large
pages, equal to four thousand book pages, &t & COsty
Including postage, of only $3.20 a year to the sub-
scriber.

Engineers, Mechanics, Telegraphers, Inventors,
Manufacturers, Chemists, Photographers, Physl~
cians, Lawyers, Clergymen, Teachers, and People
of all Professions, will find the SCIENTIFIC
AMERICAN moat useful and valuable. Its pages
toem with interesting subjects for thought, study,
and conversation, and are an unfailing source of
new and instructive information. As an Instruc
tor and Educator, the SCIENTIFIC AMERICAN
has noequal. It is promotive of knowledge and
progress in every community where It circulates,
It should have a prominent place in every House-
hold, Reading-Room, and Library.
mg‘wSpwum copies sent, prepaid, on receipl ¢f
TERMS OF SUBSCRIPTIONS, —POSTAGE
PAID BY US,

One copy Sclentific Amerioan, one year....

One copy Solentific American, six months..

One copy Sclentifio Amerlcan,three months

Ono copy Sclentific American and one copy
Sclentific American Supplement, both
for one year, post-pald... ... .cccoaen 7.00
One copy Sclentific American, one year,

and one copy Sclenoce Record. ... ...-x- 5.20

9" We make a liberal dhoo-mtnﬁ.lndﬂn'
tageous premiums to those who form Clubs of
procure Subseriptions. A beautifully luminated
Bubwrlpuon I.m. also Prospoctus and Rates, sent

" MUNN & CO.

87 PARK ROW, RI‘ !
he “ Scientific o Amorican "

B, . EN OHNSON & CO. 's NK. 'l‘nlg
l.om%:’rsssug.h.' f'gu{dolpbh. udg‘ St., New #




